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Summary

“Urban heat islands” (UHIs) refer to warmer temperatures in urban areas than
in surrounding rural areas.

These warmer temperatures can magnify health impacts during heat waves. Public health professionals
can play an important role in protecting health by spearheading or contributing to action to reduce UHIs.
In fact, public health professionals (including staff at public health authorities, university researchers,
and officials in provincial and federal ministries of health) in Canada have contributed to various UHI
reduction initiatives. For example, local health authorities were a key driver behind Quebec City’s
measures to reduce UHIs in vulnerable neighbourhoods. However, there is a lack of guidance specifically
to provide advice to public health professionals about how they can collaborate with local governments to
advance action to reduce UHIs. The purpose of this Health Canada report is to fill this gap in knowledge
and provide tips, strategies, and case studies that can help public health professionals as they support
local governments and organizations with reducing UHIs. The report includes nine practical case studies
highlighting how public health professionals across Canada have helped to advance actions to reduce
UHIs in their communities. This report focuses on advice for reducing outdoor temperatures; while
actions to reduce indoor temperatures are important, they are beyond the scope of this report.

Target audience

The target audience for this report is public health officials at the local, provincial, and national levels
interested in helping communities reduce the health impacts from extreme heat events. The report
will also be of interest to urban planners and other municipal staff to better understand how they
can collaborate with public health authorities in the Canadian context to advance action.



| chose designing for
healthy living as the
focus of my first report
as Canada’s Chief Public
Health Officer. Where

we live matters and
opportunities to influence
the form of the built environments can help reduce
health inequities and improve health outcomes

for Canadians.

One of the calls to action in my State of Public
Health in Canada (2017) report is to strengthen
existing healthy built environment approaches as
well as share lessons learned and best practices.
Extreme heat is a significant public health issue

in Canada. This Health Canada report — “Reducing
urban heat islands to protect health in Canada:

an introduction for public health professionals” —
shares case studies and approaches for how public
health professionals can collaborate with local
governments to reduce the intensity of urban

heat islands (UHI) in summer.

The built environment changes needed to

reduce UHIs have the added benefit of positively
influencing lifestyle factors associated with chronic
diseases. For example, increasing urban green
space reduces outdoor temperatures, while also
promoting mental wellness, encouraging active
transportation, increasing physical activity levels
and reducing health inequities (e.g. health inequities
can be reduced by planting trees in areas where
marginalized populations live and work].

The lessons learned from Health Canada’s UHI
report will help health professionals more broadly
develop strategies for advancing healthy built
environments. | urge health professionals in Canada
to become more engaged in ensuring community
design supports positive public health outcomes.

Dr. Theresa Tam
Chief Public Health Officer of Canada

With climate change,
the number of very hot
days in many parts of
Canada is expected to
more than double by

~ : , the middle of the
,’/ . g 21 century.
Many urban areas in Canada, with their high
proportion of dark roof and road surfaces, absorb
the sun’s rays and radiate it out, heating up both
air and surface temperatures. These warmer

temperatures in urban areas can magnify health
risks during heat waves.

The Safe Environments Directorate at Health
Canada is mandated with reducing the risks of
common environmental issues (including climate
change) that affect human health. This Health
Canada report — “Reducing urban heat islands to
protect health in Canada: an introduction for public
health professionals” — reveals the important role
that health professionals have in helping implement
community actions to cool communities and protect
public health during heat waves. The report
provides tips, approaches and case studies about
how public health professionals can collaborate
with local governments to reduce urban
temperatures in the summer.

This report demonstrates that by working together
health professionals and community officials can
implement bold preventive actions to protect the
health of Canadians from environmental issues
like extreme heat.

David Morin
Director General of the Safe
Environments Directorate, Health Canada


https://www.canada.ca/en/public-health/services/publications/chief-public-health-officer-reports-state-public-health-canada/2017-designing-healthy-living.html
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Chapter 1

AN OVERVIEW OF URBAN HEAT ISLANDS AND HEALTH

Extreme heat is a significant health issue in Canada.
The health impacts from higher temperatures are
already being felt across the country. For example,
during prolonged extreme heat events (commonly
known as “heat waves”] in July 2009 in British
Columbia and July 2010 in Quebec, public health
officials estimated that there were 156 and 280
excess deaths, respectively, from heat-related causes
(Bustinza et al., 2013; Kosatsky, 2010). In Quebec,

86 people died due to a heat wave in July 2018 when
temperatures spiked as high as 35.3°C (Lebel et al.,
2019; Lamothe et al., 2019). Although heat-related
deaths and illnesses are largely preventable (Health
Canada, 2011; Luber & McGeehin, 2008), extreme heat
is a leading cause of weather-related morbidity and
mortality globally (Hondula & Barnett, 2014; Petkova
et al., 2014). In the United States, extreme heat is the
primary cause of weather-related mortality (Luber &
McGeehin, 2008; National Weather Service, 2018). In
Canada, high temperatures have been found to be a
major health risk, with high temperatures in summer
associated with excess mortality in many Canadian
cities (Casati et al., 2013).

Increases in the duration, frequency, and intensity

of extreme heat events are expected to be a key
consequence of climate change in Canada (Berry

et al., 2014; Pengelly et al., 2007). Canada warmed by
an average of 1.6°C between 1948 and 2012, roughly
double the global average rate of warming (ECCC,
2016). By the mid-21st century, many parts of the
country are projected to experience a doubling in the
annual number of very hot days (i.e., days when the
temperature reaches 30°C or higher) (Casati et al.,
2013). The increased duration, frequency, and intensity
of very hot days in Canada could considerably increase
heat-related illnesses and deaths. Higher temperatures
could also impact Canadians’ quality of life and
livelihoods, for example, by limiting time that outdoor
workers can comfortably work or children can safely
play outdoors (Semenzato et al., 2011; Zacharias et al.,

MAP COURTESY OF ENVIRONMENT AND CLIMATE CHANGE CANADA

2001). The World Health Organization recommends
that governments at all levels implement measures to
protect populations from extreme heat, including heat
alert and response systems (McGregor et al., 2015).

Both community and individual risk factors can
influence a person’s vulnerability to heat-related
illness (Health Canada, 2011). Populations particularly
susceptible to illness and death from exposure to
extreme heat include those who are elderly, children,
or socioeconomically marginalized (especially
homeless or marginally housed), chronically ill or
physically impaired, or physically active, as well as
Indigenous people, newcomers to Canada, and outdoor
workers (Health Canada, 2011). The health risks from
extreme heat may be further magnified in Canada by
several factors, including climate change (Berry et al.,
2014), rapid population growth in urban areas, and an
aging population in many parts of the country.

The urban heat island (UHI) effect is another factor
known to magnify health impacts during extreme
heat events. UHIs are defined as urban areas that are
hotter than surrounding rural areas (US EPA, 2008).



The average air temperature of medium to large cities
in North America is generally 1°C to 3°C warmer than
the surrounding countryside, and up to 12°C warmer
in some places (Oke, 1997; Oke et al., 2017). Built
surfaces such as roofs, paved roads, and parking lots
can absorb large quantities of radiant heat from the
sun, resulting in increases in both surface and air
temperatures. The higher air temperatures in cities,
particularly at night, can limit the body’s ability to cool
down during extreme heat events (Laaidi et al., 2012),
magnifying the risks of adverse health impacts during
such events.

Communities can advance various actions to reduce
the health risks of extreme heat through changes to
the built environment that lower indoor and outdoor
temperatures. For example, indoor temperatures

can be reduced through passive design changes to
buildings (e.g., insulating roof cavities and walls, and
installing awnings or large roof overhangs). Outdoor
temperatures can be reduced through expanding
urban vegetation (e.g., planting trees and climbing
plants, and installing green roofs), implementing
climate-sensitive urban design and planning (e.g.,
installing reflective roofs), and reducing waste heat
released into the urban environment (e.g., using
active transportation such as walking and cycling].

A growing number of municipalities in Canada are
implementing UHI-reduction measures to reduce
outdoor air temperatures in summer. These measures
range from the Montréal borough of Rosemont-

La Petite-Patrie’s zoning bylaw that mandates cool
roofs when installing new or replacement roofs
(Guilbault et al., 2016) to the City of Vancouver’s Street
Tree Cooling Networks that prioritize tree planting in
areas characterized by high exposure and population
vulnerability to the UHI effect (City of Vancouver, 2015).

Various reports and guides produced in Canada and
internationally describe how municipal governments
can take action to implement UHI-reduction
measures (INSPQ, 2009; US EPA, 2008). Since

many such measures are taken by built-environment
professionals, such as urban planners, engineers,
environmental planners, and landscape architects,

it is not surprising that existing guides are tailored
almost exclusively to these audiences. However,
public health professionals, including staff at public
health units, provincial and federal ministries of
health, and university researchers, can also play

an important role in helping communities reduce
UHIs and minimize heat-related illnesses and deaths.
Public health professionals have already contributed
to various UHI-reduction initiatives in Canada, from
the greening of streets in vulnerable neighbourhoods
in Québec City to the implementation of heat-health
vulnerability maps in Vancouver, Toronto, and Windsor.
Despite the important role public health professionals
can have in reducing UHIs, there is a lack of guidance
available to provide them with advice on how they can
collaborate with local governments to advance action
on UHI reduction. The purpose of this Health Canada
report is therefore to share strategies and case
studies that can help public health professionals

as they collaborate with local governments to

reduce the intensity of UHIs in summer.

This introductory report:

> outlines the health risks of extreme heat
to Canadians,

> describes the UHI effect and its health risks,

> provides several case studies of how public
health professionals have successfully supported
communities in reducing UHIs, and

> outlines tips and strategies for how public
health professionals can assist local
governments with action to reduce UHIs.
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Chapter 2

THE HEALTH RISKS OF URBAN HEAT ISLANDS TO CANADIANS

Canada is a vast country with large differences in
regional climate conditions. Many southern parts of
Canada routinely experience high temperatures during
the summer months. For example, the average annual
number of very hot days between 1976 and 2005 was
25 in Kamloops, British Columbia; 10.9 in Saskatoon,
Saskatchewan; 11 in Winnipeg, Manitoba; 12.2 in
Toronto, Ontario; and 8.2 in Montréal, Quebec (Prairie
Climate Centre, 2018). Communities across Canada
also periodically experience extreme heat conditions.
For example, in July 2014, 15 heat records were broken
in a single day during a heat event in British Columbia,
with temperatures in the Village of Lytton reaching a
high of 40.3°C (Canadian Press, 2014). The following
summer, there were 41 days when daily maximum
temperatures exceeded 30°C in Toronto.

2.1 Extreme heat is a health risk
to Canadians

Extreme heat is a significant public health issue in
Canada. Prolonged exposure to extreme heat without
significant cooling intervals can pose a critical risk
to human health. General physiological stresses
from extreme and/or prolonged exposure to heat
include dehydration, fatigue, and an inability to
perspire or cool the body (Smoyer-Tomic & Rainham,
2001). Overexposure to heat can cause a spectrum
of heat-related illnesses, such as heat rashes,
cramps, and even heat stroke. Extreme heat

may also worsen existing conditions, such as
cardiovascular and respiratory diseases, lead to
stroke, and increase susceptibility to infectious
diseases (Smoyer-Tomic & Rainham, 2001). Certain
populations, including young children, people with
chronic illnesses, occupational groups such as
construction workers, physically active people,
Indigenous Canadians, the marginally housed

or homeless, and socially isolated seniors,

are particularly at risk (see Introduction;

Health Canada, 2011).

The health impacts from high temperatures are
already being felt across Canada. Deadly extreme
heat events include the eight-day British Columbia
heat wave in 2009, which led to an estimated 156
excess deaths, and the five-day heat wave across
southern Quebec in July 2010, with an estimated
280 excess deaths (Kosatsky, 2010; Bustinza et al.,
2013). Not only does extreme heat increase the risk
of heat-related illnesses and deaths, but it can also
disrupt people’s daily activities and enjoyment of
outdoor spaces. For example, a study in Montréal
showed that outdoor temperature was the single
greatest variable affecting activity levels in open
spaces (Zacharias et al., 2001). Some communities
in Canada have, in extreme cases, cancelled events

BOX 1. SCENARIOS AND CLIMATE MODELS

To project what will happen to the climate in the
future, scientists develop “scenarios” representing
possible future levels of greenhouse gas emissions.
The consequences for weather variables, including
temperature, are estimated for each scenario

using sophisticated computer simulations (models).
The Government of Canada website has more
information about scenarios and climate models.



https://www.canada.ca/en/environment-climate-change/services/climate-change/canadian-centre-climate-services/basics/scenario-models.html

to reduce heat-health risks to the public. For
example, the City of Montréal cancelled the Canada
Day parade on July 1, 2018 in the Montréal borough
of Pierrefonds-Roxboro due to extremely hot
temperatures that peaked at 34.6°C (CTV Montréal,
2018). In Prince Edward Island, a football game at
the Atlantic Bowl football tournament on July 24,
2018, was postponed after a player experienced
heat stroke (CBC News, 2018).

By 2050, many parts of Canada are projected to
experience a doubling in the annual number of very
hot days because of climate change (Casati et al.,
2013). Figure 1 shows the annual number of very
hot days in the largest population centre in each

FIGURE 1. How extreme heat is increasing in Canada

province in Canada, both in the past and based

on projections for the future, according to climate
models (see Box 1). Projections are based on two

of four greenhouse gas emission scenarios adopted
by the Intergovernmental Panel on Climate Change:
representative concentration pathway (RCP) 4.5 is

a low global emission scenario that assumes global
greenhouse gas emissions peak in 2040 and then
decline, while RCP 8.5 is a high global emission
scenario in which emissions are assumed to rise
throughout the 21t century. The projected increases
in temperatures in Canada under the various emission
scenarios are expected to have major impacts on
communities, health systems, and individuals
(Berry et al., 2014).
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Past and projected future annual mean number of very hot days (days when the temperature reaches 30°C or higher) and warm
nights (nights when the temperature never falls below 20°C] in the largest population centre of each of the 10 Canadian provinces
under high (RCP 8.5) and low (RCP 4.5] greenhouse gas emission scenarios.
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Without additional health-protective measures

(e.g., heat alert and response systems), the increased
frequency and intensity of very hot days resulting
from climate change could increase heat-related
illnesses and deaths in Canada. Several researchers
have modelled health impacts of extreme heat under
different climate change scenarios in Canada and
internationally (Guo et al., 2018; Jenkins et al., 2014).
For example, one study estimated that deaths related
to extreme heat events will increase by 45% in Canada
for the period 2031-2080, compared with the deaths
for the period 1971-2020 (Guo et al., 2018) (See
Appendix A). This assumes low greenhouse gas
emissions, low population growth, and implementation
of adaptation measures. In the worst-case scenario,
in which greenhouse gases continue to increase

at the current rate, population growth is high, and

no adaptation measures are implemented, heat-
related deaths are estimated to increase by 455%
(Guo et al., 2018).

Municipal governments and health authorities can
advance actions to protect residents from heat. A key
public health adaptation is to develop and implement

BOX 2. HEAT ALERT AND RESPONSE SYSTEMS

Many international and Canadian communities have
developed heat alert and response systems (HARS])
to adapt to extreme heat and protect human health.
A HARS aims to reduce heat-related illnesses and
deaths by alerting the public when temperatures
are a risk to human health and activating community
responses to help vulnerable populations, including
providing individuals with information to help them
take protective measures before and during the heat
event (Bernard & McGeehin, 2004; Ebi et al., 2004;
Health Canada, 2011). There are five elements to

a HARS, including (1) community mobilization and
engagement, (2] an alert protocol, (3] a community
response plan, (4) a communication plan, and (5) an
evaluation plan (Health Canada, 2011). HARS involve
effective and coordinated responses among regional
and local governments, private sector participants,
and community groups (Health Canada, 2011). For
example, during heat alerts in Ottawa, city officials,
public health professionals, and community
organizations work together to offer water and
transportation to shelters for homeless people,
check in on heat-vulnerable populations, and

extend leisure swimming hours at local pools,
among other measures (Health Canada, 2011).

a heat alert and response system (HARS) (Box 2).

A HARS reduces heat-related illnesses and deaths
by alerting the public and public health professionals
about extreme heat events and activating established
measures to help protect vulnerable populations
(Bernard & McGeehin, 2004; Ebi et al., 2004; Health
Canada, 2011). All levels of government can also
implement policies and regulations to advance
changes to the built environment that lower indoor
and outdoor temperatures. While not the focus of this
report, indoor temperatures can be reduced through
mechanical cooling (e.g., air conditioning) and passive
design changes to buildings (e.g., insulating roof
cavities and walls, installing awnings or large roof
overhangs) (see Box 3]). Optimally, actions to reduce
indoor temperatures should be designed to maximize
other benefits, including improving energy efficiency
and reducing greenhouse gas emissions (Wilkinson
et al., 2009). Outdoor temperatures can be reduced
through UHI-reduction actions such as planting trees
and installing white roofs (see section 2.4).



2.2 What is the urban heat
island effect?

Various factors can magnify the health impacts

of extreme heat events, including poorly designed
buildings that heat up in summer, high numbers

of people vulnerable to heat, and neighbourhoods
with low tree canopy and high percentages of built
surfaces. The UHI effect (the focus of this report)
refers to warmer temperatures in urban areas
compared to surrounding rural areas (Voogt &
Oke, 2003). UHIs occur in areas where humans
have altered the land surface through the
development of buildings, parking lots, roads,

and other infrastructure. Various characteristics of
the urban land surface contribute to the UHI effect,
including loss of vegetation, impermeable surfaces,
and heat released from human activities (US EPA,
2008). These factors, combined with the physical
parameters of an urban area, such as the climate,
city size, urban geometry, building typology and
population density (Filho et al., 2017), can contribute
to significant increases in urban temperatures
(Figure 2, Table 1).

BOX 3. IMPROVING INDOOR
THERMAL COMFORT

North Americans spend over 80% of their time
indoors (US EPA, 1989). Buildings with poorly
adapted designs can absorb and trap heat indoors,
raising indoor temperatures to levels dangerous

to the health of residents (Ormandy & Ezratty, 2012;
White-Newsome et al., 2012). While not the focus of
this report, measures to reduce indoor temperatures
include increasing thermal insulation in the building
envelope, maximizing natural ventilation, using
reflective roofing materials, installing blinds

and shutters, planting trees and vegetation such

as climbing plants to shade the building, and

using energy-efficient appliances. Measures

to reduce indoor temperatures and UHIs can

be complementary. For example, the installation

of cool roofs can significantly reduce both indoor
and outdoor temperatures. (Adapted from

Berry & Richardson, 2016.)

SOURCE: Map courtesy of Mehdi Aminipouri

This map depicts surface temperatures for the City of Vancouver. Overlaying UHI maps with maps showing where populations are
vulnerable to extreme heat can help guide where to implement effective UHI reduction actions. See the Vancouver case study for an
example of health professionals using maps to help target UHI reduction actions.
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FIGURE 2. Processes contributing to urban heat islands at regional and microscales
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There are two main types of UHlIs: surface characteristics (solar reflectivity, moisture

Surface UHIs refer to temperatures at the surface content, thermal properties), the climate (patterns of

of a material (e.g., road, parking lot, building facade,
roof material). The temperature of building and

temperature, cloud cover, wind speed), and exposure
to sun and sky (urban geometry, building typology;
see Table 1 for definitions) (Voogt & Oke, 2003). Air
temperature UHIs often differ from neighbourhood
to neighbourhood and are most pronounced at night,

infrastructure materials can differ considerably
from one surface to another, depending on the physical

properties of the material (solar reflectivity, moisture . _ _
when heat stored in urban surfaces during the day is

released into the air (US EPA, 2008). Air temperatures
over North American cities are on average 1°C to 3°C

content, thermal properties) and its exposure to sun
and sky (US EPA, 2008). On sunny days in summer,
dark and dry surfaces such as asphalt can absorb ) ) )
radiation emitted from the sun and reach temperatures warmer than those in the surrounding countryside on
that are up to 10°C to 15°C above the surrounding air

temperature (US EPA, 2008; Voogt & Oke, 2003).

an annual basis, with temperatures in dense, highly
urbanized areas reaching up to 12°C warmer when
specific weather conditions are met, such as calm

Air temperature UHIs are formed when heat stored in winds and clear skies (Oke, 1997). Together, these
urban surfaces and/or emitted from human activities types of UHIs can result in significant changes to
is released into the air (US EPA, 2008). Air temperature urban temperatures (Figure 3).

UHIs are influenced by various factors, including



FIGURE 3. Urban heat island characteristics
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Schematic depiction of a typical UHI urban canopy layer (UHIUCL) at night in calm and clear conditions in a city on relatively level
terrain. (a) Isotherm map illustrating typical features of the UHI and their correspondence with the degree of urban development.
(b) 2D cross-section of both surface temperature (T0) and air temperature (Ta) in a traverse along the line A-B shown in (a).

TABLE 1. Factors that contribute to urban heat

Loss of vegetation

The loss of vegetation and increase in impermeable surfaces in cities from urbanization
reduces cooling from evapotranspiration (i.e., evaporation of water from surfaces and
transpiration by plants) (Akbari, 2002).

Type of material

The type of material and its properties (e.g., solar reflectivity and thermal properties)

can impact the intensity of both surface and air temperature UHIs (Rizwan et al., 2008).

For example, large areas of dark, dry urban surfaces—such as asphalt, tar roofs, and dark
building facades—can absorb the sun’s radiation, heating both surface and air temperatures.

Building typology
and urban geometry

The building typology and urban geometry [i.e., building size, height, form, and arrangement]
can alter air flows and help trap heat in urban areas (Bérring et al., 1985; Oke, 1982).

Heat release

The heat released into the air from human activities—such as building heating and cooling
systems, electronic equipment, and vehicles—can also exacerbate UHIs (US EPA, 2008]).




In addition, climate change has an impact on heat

in urban areas. Warmer summer temperatures are
expected to contribute to increased surface and air
temperatures in many cities in Canada and around the
world (Wilby, 2008; Masson et al., 2013). These higher
local temperatures, in turn, could magnify the health
risk to populations vulnerable to heat (Heaviside et al.,
2016; Berry et al., 2014; Zhao et al., 2018). In addition
to temperature rises, climate change could affect
other climatic factors, altering the micro-climate in
urban areas. For example, wind speed or direction,

as well as precipitation levels, could change under
some climate scenarios. Obtaining climate projections
at the regional scale for a particular community

(i.e., temperature, wind speed and direction, and
precipitation frequency and intensity) could help
public health professionals and municipal officials

to better plan for future changes in climate at a

local scale.

2.3 How do urban heat islands
magnify health risks in summer?

UHIs can magnify the health risks in urban areas
during extreme heat events [section 2.1; Heaviside
etal., 2017; Li & Bou-Zeid, 2013). The higher air
temperatures in areas characterized by UHlIs,
particularly at night, can limit the body’s ability

to cool down during extreme heat events (Luber &
McGeehin, 2008). In Canada, a modelling study
found that a 2°C to 3°C increase in air temperatures
can translate to a 4% to 7% increase in the mortality
rate attributable to heat (Wang et al., 2016).

Several international studies have made connections
between heat-related health impacts and UHIs. The
UHI effect was cited as one factor during the 1995
extreme heat events that killed over 700 people in

the US Midwest (Semenza et al., 1996). Similarly, the
UHI effect is estimated to have contributed to over half
of the heat-related deaths during the 2003 extreme
heat event in the West Midlands, UK (Heaviside et al.,
2015). In Paris, France, during the 2003 heat wave,

the high extended nighttime temperatures associated
with the UHI effect increased the probability of death in
elderly individuals (Vandentorren et al., 2006; Laaidi et
al., 2012). In a study of the effect of summer nighttime
temperatures on mortality in London, UK, heat-

A 2 EEEs S R T

associated mortality impacts were greatest when
warm nights were followed by a hot day, especially
for stroke-related mortality (Murage et al., 2017).

Both community and individual characteristics

can impact a person’s vulnerability to heat-related
illness (Health Canada, 2011) (Figure 4). UHIs are

an important community-scale risk factor. They
disproportionately impact marginalized populations
and residents of lower-income neighbourhoods, since,
in many North American cities, such neighbourhoods
often lack vegetation (e.g., fewer street trees and less
green space) and have a higher proportion of hard and
heat-absorbing surfaces, such as pavement, which
are two of the main contributors to the UHI effect
(Mohajerani et al., 2017). A study in Japan found, for
example, that the daytime temperature of normal
asphalt can be up to 20°C hotter than grass
(Takebayashi & Moriyama, 2012).

Not only do lower-income urban neighbourhoods
generally have higher temperatures, they also
generally have a higher percentage of residents

PHOTO COURTESY OF SOVERDI
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vulnerable to extreme heat. Residents may have
higher rates of poverty, poorer housing quality, and
less access to social and material resources, such

as air conditioning or public cooling centres (Harlan
et al., 2006; Harlan et al., 2015; Rosenthal et al., 2015;
Voelkel et al., 2018). The higher temperatures in
areas characterized by UHIs may also have mental
health impacts. Exposure to hot days in California

has been associated with more mental health-related
emergency department visits and higher rates of
suicide (Mullins & White, 2018). Extreme heat can
also result in increased aggression and violence,
which, in turn, could pose an increased health and
safety risk (Anderson, 2001; Trombley et al., 2017).
Coupled with the projected increase in extreme

heat events due to a changing climate, as well as an
aging population in many parts of Canada, increased
urban heat can pose a substantial health threat to
individuals in neighbourhoods with high numbers

of marginalized populations (Graham et al., 2017).

BOX 4. MICROCLIMATE CHANGES IN
RURAL AREAS

While average air and surface temperatures are
generally lower in rural areas than in urban areas,
development in rural areas also modifies the local
surface energy balance and results in changes

to the local microclimate (Oke et al., 2017).
Microclimate changes in rural areas are similar
to those experienced in cities; it is just that the
magnitude and scale are smaller. For example,

a senior’s residence in a small town with a dark
tar roof, minimal wall insulation, south-facing
windows without awnings, no trees, and a large

adjacent asphalt parking lot could experience higher

indoor and outdoor temperatures than average
local conditions during the summer. It is therefore
important for public health officials and urban and
rural planners to integrate thermally comfortable
designs in both urban and rural environments.

FIGURE 4. Community and individual risk factors that can impact vulnerability to heat-related illnesses
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An individual's vulnerability to heat is determined by a wide range of factors, including those specific to the individual,
such as an individual's health status, and those in the community and built environment, including UHIs.

=4 &



2.4 What changes can communities
make to the built environment
to reduce urban heat islands?

Communities can implement a suite of measures
to reduce UHIs and related heat-health impacts.
Key UHI-reduction measures include:

> Expanding vegetation cover by planting and
maintaining trees, shrubs, and climbing plants;
by creating new open spaces; and by installing
green roofs (see Box 5).

> Implementing climate-sensitive urban design
and planning for buildings, roads, sidewalks,
parking lots, and driveways. This includes
increasing surface reflectivity of building and
paving materials, for example, by installing
reflective roofs.

> Integrating natural ventilation and water features
into urban designs to control microclimates at
both the local and regional scales. At the local
scale, cities may, for example, install fountains
in parks or restore previously covered streams
and rivers. At larger scales, cities bordering large
bodies of water could, for example, ensure their
urban design lets cool lake and ocean breezes into
the city in summer, while cities in a valley could
modify urban designs to make use of valley
ventilation effects at night.

> Reducing waste heat production through
performing energy retrofits to buildings, installing
energy-efficient appliances, and promoting active
transportation.

Municipalities can use a suite of planning tools and
instruments to implement these built-environment
actions. These tools include key municipal plans and
regulations, such as master plans, climate change
adaptation plans, greenhouse gas reduction plans,
zoning bylaws, design guidelines, and green building
standards. Maps of UHIs and population vulnerability to
heat can help decision-makers prioritize interventions
to help catalyze change. Public health officials and
health authorities have played an important role in
advancing many UHl initiatives, from participating

on expert steering committees to conducting health
impact assessments of proposed plans and policies
(see section 3).

BOX 5. NATURE-BASED SOLUTIONS

Many of the challenges currently facing urban areas,
including those introduced or exacerbated by climate
change, can be alleviated through naturally inspired
design choices. Projects that harness the potential of
natural systems are often described as nature-based
solutions. These solutions may involve actions

or designs that mimic, enhance, or support the
functions of a natural system. Examples include
building a wetland to help regulate floods and
improve water quality, or planting street trees

to provide cooling. Beyond the intended objective

of many nature-based solutions, there are often
additional benefits for human and environmental
health. For example, although a green space may

be designed to assist with storm water retention, it
could also help combat the UHI effect, protect urban
biodiversity, and promote better mental health and
well-being by reducing stress among local residents.
Some green infrastructure, especially trees, can take
10 to 30 years to mature and maximize their positive
effects. The climate is projected to change over that
time frame, so communities should consider design
choices for green infrastructure, such as selecting
tree species to plant, that are resilient to future
climatic conditions.

e
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2.5 Maximizing the co-benefits of
urban heat island-reduction actions

Co-benefits refer to the additional environmental,
social, and economic benefits that may stem from a
particular action (Cheng & Berry, 2013; Jack & Kinney,
2010). Many of the actions communities can take to
reduce UHIs (e.g., planting trees, installing cool roofs,
and designing climate sensitive buildings and outdoor
spaces) can not only reduce heat-related illnesses
and deaths, but also help facilitate active living,
reduce greenhouse gas emissions (see Box 6}, and
reduce storm water run-off. Because reducing UHIs

is rarely the top priority for a given municipality,
actions that effectively address more than one issue
may be of particular interest to local decision-makers.
For example, reducing UHIs was one of four key
drivers for the City of Markham’s Trees for Tomorrow
(2014) strategy to plant 75,000 trees across the city.

BOX 6. COMPLEMENTARY ACTIONS:
REDUCING UHIS AND GREENHOUSE
GAS EMISSIONS

Actions to reduce UHIs can dramatically reduce the
energy needed for air conditioning and, in turn, lower
associated greenhouse gas emissions. For example,
Akbari and Konopacki (2005) found that implementing
UHI-reduction strategies across the United States
could reduce overall electricity consumption by 25%.
In another US study, implementing UHI-reduction
actions (cool roofs, cool pavements, and tree shading)
could lower indoor air temperatures and reduce
energy usage for air conditioning in an average

Los Angeles home by up to half (Rosenfeld et al.,
1998). In China, a study calculated that the existing
green spaces in urbanized Beijing could contribute

to reducing cooling-related energy usage in Beijing
by up to 60% through the absorption of heat through
evapotranspiration (Zhang et al., 2014). This research
highlights the potential for UHI-reduction actions,
such as cool roofs and trees, to reduce greenhouse
gas emissions as well.

Public health professionals can help share the
environmental, economic, and health co-benefits

of various built-environment decisions, including
actions to reduce UHIs, with city officials and the
public. Emphasizing these co-benefits can provide
public health professionals with a greater opportunity
to influence municipal decisions related to important
determinants of health. For example, in promoting a
municipal cool-roof bylaw, public health professionals
can advocate for actions that not only protect local
populations during extreme heat events but also help
tackle the wider issue of climate change mitigation.
Climate change is an important determinant of health
that is expected to have negative impacts on
Canadians (Berry et al., 2014).




Chapter 3

CASE STUDIES

This section features nine case studies that showcase
Canadian examples of how public health professionals
have worked with urban planners and other key
stakeholders to reduce UHIs in their communities
(Table 2). For each case study, this section presents
the trigger for action, the process through which the

their communities.

initiative was planned and implemented, and the
outcome in relation to UHI reduction. The case
studies also provide lessons learned and practical
insights into how public health professionals can
further advance UHI-reduction actions within

PAGE
CASE STUDY NAME SNAPSHOTS NUMBER
SEf] el |mpat_:t s In Halifax, public health professionals conducted a rapid health impact
assessment of Halifax’s o . 14
assessment of Halifax’s draft Centre Plan Framework in 2016.
draft Centre Plan Framework
Québec City pilot project Public heg!th professm_nals eartmpated m»pu_bllc cor‘wsult.atlons that )
helped initiate and design a “green streets” pilot project in one of Québec 16
to green Anna Street RS
City’'s boroughs.
Since 2015, the Government of Quebec has supported ILEAU (Interventions
Montréal’s ILEAU initiative locales en environnement et aménagement urbain), an initiative to green 18
Montréal's East End.
Toronto’s Shade Policy and Guidelines resulted from a successful
Toronto Shade collaboration between Toronto Public Health and members of the 20
Policy and Guidelines Ultraviolet Radiation Working Group/Shade Policy Committee of the
Toronto Cancer Prevention Coalition.
Peel Public Health in Ontario collaborated with multidisciplinary stakeholders
A Health Development . .
. to create a Healthy Development Assessment Tool, an evidence-informed
Assessment Tool in ) . 22
. . tool to assess the health impacts of development proposals and to inform
Peel Region, Ontario . -
planning decisions.
. Building on a heat-preparedness plan, the City’s Parks Department
Improving thermal comfort . . ;
. A . collaborated with health officials and others to improve thermal comfort 24
in parks in Windsor, Ontario . . ,
and reduce UHIs in Windsor’s parks and playgrounds.
imagineCALGARY community In Calgary, public health professionals supported a long-range urban
visioning exercise and sustainability plan called imagineCALGARY to guide the future development 26
long-range sustainability plan of the city.
BC Healthy Built In British Columbia, public health professionals helped develop a Healthy Built 28
Environment Linkages Toolkit Environment Linkages Toolkit that includes guidance on how to reduce UHls.
, Maps developed by a team at Simon Fraser University (SFU), with support
LI from the City of Vancouver and Health Canada, helped Vancouver's Parks 30

Tree Cooling Networks

Board identify zones in which to plant trees to maximize cooling.
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Rapid health impact assessment of Halifax’s draft

Centre Plan Framework

Snapshot

> Health officials can conduct health impact
assessments to evaluate the potential of
municipal policies and plans to promote
positive health outcomes and reduce UHIs.

Trigger

Health impact assessments (HIAs) are innovative tools
that public health professionals can use to promote
healthy built environments and UHI-reduction actions.
In 2016, Halifax Regional Municipality started working
on a Centre Plan, whose guiding objective is to ensure
that growth and development in the Dartmouth and
Halifax urban cores are sustainable and reflect their
symbolic, historic, and functional roles. Developing
the Centre Plan, which was still underway at the time
of publication in 2019, has involved stakeholder
outreach, workshops, open houses, and public
consultations. In October 2016, a draft Centre Plan
Framework (consisting of a draft vision and guiding
principles) was presented to the public for their
feedback. Recognizing that the Centre Plan presented
a great opportunity to promote health, the Nova Scotia
Health Authority (NSHA) conducted a rapid HIA of the
draft Framework to evaluate its potential in promoting
positive health outcomes and recommend areas

for improvement.

Process

In October 2016, staff at the NSHA met with the
project manager of the Centre Plan to discuss

how best to contribute health input. They decided
that it would be timely and valuable to conduct a
HIA—a systematic assessment of the health impact
of a policy, program, or project. Staff met to review
the HIA process, define its scope, choose key topic
areas, and form the project team. To ensure that the
HIA was feasible and that feedback could be provided
by December 2016, four focus areas were chosen:
housing, mobility, food systems, and sustainability.
UHI mitigation was one of the assessment criteria
for sustainability. Because of the short time frame,
NSHA staff decided to complete a rapid HIA, which
relies on the knowledge of the participants’ involved
rather than on gathering new evidence.

The HIA was carried out over five weeks and was
led by a three-person project team consisting of

a public health nurse, a nutritionist, and an urban
planner. For each of the four topic areas, the
project team systematically reviewed the draft
Centre Plan Framework to identify health impacts,
equity considerations, and any missed opportunities.
Comments were summarized in a spreadsheet and
sent, along with a draft report, to a team of expert
reviewers for their feedback. Reviewers included
representatives from NSHA Mental Health and
Addictions, the Nova Scotia Department of Energy,
the School of Community Health and Epidemiology
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at Dalhousie University, and the Applied Research
Collaborations for Health group at Dalhousie
University. The Medical Officer of Health for

the Central Zone of the NSHA provided

guidance throughout and reviewed and approved
the final report. The HIA report highlighted some
of the positive health impacts of the draft Centre
Plan framework on residents and included
recommendations on components to improve.

Outcome

The HIA provided an opportunity for public health
officials to assess the health effects of Halifax’s
draft Centre Plan Framework and contributed to

an emerging conversation on the links among land
use, community design, and public health. The project
team found that the draft Centre Plan Framework
contained several policy statements that supported
reducing the UHI effect, including statements about
green roofs, urban forest canopy, parks, and open
spaces. For example, the draft Framework states that
new developments should integrate vegetation and
green infrastructure (such as trees, green spaces,
green roofs, gardens, green walls, and vegetated
storm water management systems) into their

design and that the City should continue tree
retention, planting, and maintenance programs

to achieve targets for the tree canopy. The HIA
recommended that the Centre Plan develop criteria
to prioritize investments in parks, playgrounds, and
other green spaces to reduce the UHI effect, and that
a health-equity analysis inform those investments.

Following the HIA, NSHA has continued to be
involved in developing the Centre Plan. In 2018,
NSHA provided feedback on the first of two
planned regulatory packages for the adoption

and implementation of the Centre Plan. Included
in the first package was a draft Design Manual,

a decision-support tool that will be used to guide
the site plan approval process for development
applications in higher-density neighbourhoods and
corridors. UHI considerations have been integrated
into the Design Manual. Specifically, the manual has
a section on sustainable landscape practices that
recommends actions such as using light-coloured
and permeable paving materials.

HEALTH IMPACT ASSESSMENT OF
TRANSPORTATION AND LAND USE
PLANNING ACTIVITIES—A GUIDEBOOK

The region of Metro Vancouver has produced

a guidebook to health impact assessments.

The guidebook includes a step-by-step planning
process, common issues and challenges, and lessons
learned from the field (Metro Vancouver, 2014).

Lessons learned

Health Impact Assessments can raise the profile

of public health—HIAs are useful decision-support
tools that can be used to review the health implications
of municipal plans and policies. They give public

health professionals the opportunity to provide
feedback to urban planning and policy-making
processes. In Halifax, the rapid HIA played an
important role in raising the profile of public health

in designing healthy communities and reducing UHls.
HIAs are flexible tools that can be adapted to a number
of uses at different scales, from rapid desktop scans
that can take a few weeks to comprehensive
assessments that can take several months.

15
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Québec City pilot project to green Anna Street

Snapshot

> Public consultations on municipal plans
and policies can provide health authorities
with an opportunity to advocate for
UHI-reduction actions.

Trigger

La Cité-Limoilou (population 107,885) is a centrally
located borough of Québec City characterized by early
1900s-era walk-up apartments, sparse vegetation,

and air quality issues caused by the nearby port. In
2012, the La Cité-Limoilou borough administration

was preparing its Plan d’affaire, a strategic planning
document that guides borough activities over a three-
year period. To inform the development of the Plan
d'affaire, the borough organized a public meeting that
brought together over 30 local stakeholders, including
public health authorities, neighbourhood associations,
and social and environmental organizations. Many of
the stakeholders—including senior public health
officials at the regional and provincial levels—called for
actions to green the borough and reduce the UHI effect.
Following consultations with staff in the departments of
public works, environmental services, and engineering
and forestry serving the central area of Québec City, the
borough council decided to implement a pilot project to
increase vegetation and reduce the UHI along a street
in a neighbourhood with a population vulnerable to
extreme heat.

Process

Between 2013 and 2015, the borough of La Cité-
Limoilou, with funding from Québec City’s Planning
and Development Services Department, completed

a $2 million pilot project to revitalize and green

Anna Street. Borough staff worked with a local
college (le Centre d’enseignement et de recherche
en foresterie de Sainte-Foy) to develop maps of
land-surface temperatures and heat-health
vulnerability for the borough. The resulting maps
were used to help prioritize the location of the

pilot street greening project in an area of greatest
vulnerability to health risks from UHIs. Anna Street
was ultimately chosen for the pilot project because it
lacked vegetation, was located in a socioeconomically
disadvantaged neighbourhood, and was slated for a
major infrastructure upgrade in 2015 (sewer and road
surface replacement). Undertaking street greening
projects concurrently with infrastructure upgrades
(e.g., sewer replacement) avoids having two separate
construction projects, substantially reducing
construction-related costs as well as disruptions

for local residents.

The design phase of the Anna Street project

involved an extensive public consultation process.

The municipality contracted a firm that specialized

in facilitating public consultations for construction
projects to host the public consultation session,
develop an online platform to share information about
the project, and develop a site-specific redevelopment
plan based on feedback from various stakeholders.
Harnessing the expertise of outside facilitators



ensured that the public engagement activities
were neutral and that local residents could feel
empowered to drive the redesign of their street.
Sixty-six participants—including 20 community-
based organizations, property owners, residents,
the neighbourhood council, and public health
professionals from the Regional Directorate for
Public Health—contributed ideas to green Anna
Street and reduce UHlIs.

Outcome

During the revitalization of Anna Street, 17 of

107 on-street parking spaces were removed, 19

new trees were planted, and 17 new planting bays
were installed. Anna Street saw a 6% net reduction

in asphalted surfaces reserved for cars [i.e., sidewalks
were widened and small patches of open space were
created to plant trees and shrubs) and an increase

in the tree canopy from 3% to 12%.

Following the completion of the Anna Street

pilot project, in 2016, the City began developing

a Complete Streets Plan (Rues conviviales) (Ville

de Québec, 2018). The plan aims to improve the quality
of life and well-being for Québec City residents by
integrating physical activity and greening considerations
into the design of streets. A key element of this plan

is to prioritize “eco-responsible” UHI-reduction
measures, such as planting trees. In 2017, the City
used public engagement strategies to help design

19 street redevelopment projects across Québec City.
The chemin de la Canardiere Complete Streets
Project, for example, was completed in 2018 and
increased the amount of pedestrian and cycling

space along the street from 26% to 49%, with

extensive tree planting and the construction of
planting strips on widened sidewalks to decrease
surface temperatures and improve air quality.

Québec City is expecting to publish its Complete
Streets Plan in 2019. City staff plan to work with a
range of partners (including academics, businesses,
non-profits, and health authorities) to collect data and
assess the effectiveness of the plan in reducing UHIs
and improving public health outcomes for local
residents. The lessons learned from the evaluation
will be used to help improve future design and
construction for street revitalization projects.

Lessons learned

Public consultations are an effective way for

health authorities to advocate for UHI-reduction
projects—Public health authorities made the case for
UHI-reduction actions during public consultations that
Québec City hosted in 2013 and 2015. This case study
highlights how public health professionals can seize
opportunities to participate in public consultations

to support UHI-reduction actions.

Pilot projects are a useful tool to gain momentum

on UHI-reduction measures ahead of more
comprehensive borough- or city-wide actions—
Health professionals provided input at several stages
of the Anna Street pilot project. By participating in a
small-scale pilot project, public health professionals
were able to contribute to feasible and favourable
redevelopment designs that reduce UHIs. The Anna
Street pilot project not only served as a catalyst for the
19 additional street redevelopment projects that help

reduce UHIs, but also provided a template to guide
their design and implementation.

17
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Montréal’s ILEAU initiative

Snapshot

> Health authorities can provide targeted funding
to implement practical UHI-reduction actions.

Trigger

The Government of Quebec’s 2013-2020

Climate Change Adaptation Strategy committed to
“implementing financial incentive measures” to reduce
UHIs, to help protect the health of the most vulnerable
populations (Government of Quebec, 2012). Quebec’s
provincial public health agency (Institut national de
santé publique du Québec [INSPQ]) implements the
health components of the Adaptation Strategy and of
the Green Fund, a fund which supports initiatives that
help communities in Quebec reduce greenhouse gas
emissions and adapt to climate change. In 2015, the
INSPQ awarded $1.5 million from the Green Fund to
the Conseil régional de l'environnement de Montréal
(CRE-Montréal, a non-profit environmental
organization). The funding helped CRE-Montréal

ILEAU PROJECT CRITERIA
For ILEAU to support a project, the project must:
1. Reduce UHIs

2. Support the most vulnerable populations
(e.g., children and seniors living alone)

3. Increase biodiversity

4. Have a firm commitment from an organization
or business to implement and maintain the
project.

ARARARAY

Collectiviti

support community-based greening projects across
several boroughs in Montréal's East End, where there
is a high concentration of populations vulnerable to
extreme heat.

Process

Consequently, CRE-Montréal launched ILEAU—
Interventions locales en environnement et
aménagement urbain—in 2015, to improve the

lives of residents of Montréal's eastern boroughs

by helping them reduce UHIs and prepare for climate
change. CRE-Montréal has partnered with a range
of public, private, and non-profit organizations to
implement practical UHI-reduction projects across
five boroughs, selected because they have a high
proportion of low-income residents, a shorter-than-
average life expectancy, and a lack of green space
(Radio Canada, 2016).

The overarching goal of the ILEAU initiative is to

create an active green corridor in eastern Montréal by
implementing actions to support active transportation
and improve access to green space. ILEAU has been
strategic about selecting where to intervene. The
project team established four main criteria for
selecting which projects to support (see ILEAU project
criteria). The staff at CRE-Montréal that lead ILEAU
also collaborated with researchers at local universities
to develop conceptual maps that help determine where
to prioritize built-environment interventions. For
example, ILEAU has collaborated with conservation
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biologists at McGill University on evidence-based
maps that show where to prioritize greening projects
in order to establish a connected network of green
spaces that maximizes cooling benefits and biodiversity.

CRE-Montréal collaborates closely with partners to
implement the ILEAU initiative. Staff at CRE-Montréal
arrange meetings with various organizations—
including seniors’ homes, schools, businesses,
borough councils, hospitals, and others—to explore
opportunities to advance greening projects. Staff at
CRE-Montréal then help interested project proponents
to develop a fully costed business plan. Projects that
meet ILEAU’s four key criteria (see ILEAU project
criteria) and are approved by the ILEAU project team
receive technical and financial support from CRE-
Montréal throughout their implementation. For many
projects, ILEAU hires landscape architects, who work
closely with property owners and users of the site to
draw up site plans (see Design process). CRE-Montréal
staff provide technical advice throughout the projects
by, for example, helping landscape architects select

a range of tree species to maximize tree diversity,

or sharing lessons learned about a design element
that worked well in another, similar project. Once

the landscape architects have completed the site
designs, a contractor, residents, or a local non-profit
organization (depending on the scope of the project)
implements the landscaping measures (e.g., removing
asphalt, planting trees and shrubs, and installing
landscaping elements such as benches).

Outcome

Since its launch in 2015, ILEAU has supported more
than 100 greening projects to reduce UHIs in the five
eastern boroughs of Montréal. For example, ILEAU
supported the planting of more than 140 trees and
shrubs on the grounds of Corporation d’Urgences-
santé in Saint-Léonard (an office building), to reduce
UHIs and improve the working environment for
employees. ILEAU also collaborated with Synergie
Santé Environnement (a non-profit organization) in
2016 to plant more than 1,700 perennials, shrubs,
and trees at a seniors” home in Montréal's East End.
For each project, CRE-Montréal staff have conducted
follow-up site visits to meet with borough residents,
business owners, and site managers. These site visits
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DESIGN PROCESS

For many of ILEAU’s 100 projects, landscape
architects:

Host a needs assessment meeting with
property owners and users.

Develop a draft site plan. Some plans are
co-designed with end users.

Validate the design by engaging extensively
with key stakeholders, including CRE-Montréal.

Finalize the design plan.

provide CRE-Montréal with an opportunity to evaluate
the project and take photographs of the redesigned
outdoor spaces for use in future campaigns to raise
awareness. In 2018, the Government of Quebec
extended funding for the ILEAU initiative until 2020,

to expand the greening projects to additional boroughs
in Montréal's East End.

Lessons learned

Health authorities can provide funds for UHI-
reduction projects—The INSPQ, with support from
the Quebec government’s Green Fund, has been
able to fund innovative projects to reduce UHIs in the
eastern boroughs of Montréal. By collaborating with
local and regional organizations, CRE-Montréal has
been able to implement tangible measures to reduce
UHls, such as the greening of surface parking lots,
school grounds, hospitals, and office buildings.

Partnerships can take time to nurture—From its
launch in 2015, ILEAU has prioritized engagement
with a wide range of stakeholders, including the
general public as well as private, public, and non-
profit organizations. However, building relationships
and communicating effectively with stakeholders
takes time. CRE-Montréal found that most of the
first year of the project was spent meeting with
stakeholders and developing communication tools
such as ILEAU’s website. While partnerships are
critical to accomplishing project goals, public health
professionals should include consideration for the
time it takes to build relationships when preparing
plans and timelines.
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Toronto Shade Policy and Guidelines

Snapshot

> Shade in summer not only protects Canadians
from skin cancer and heat-related illnesses,
but can also help communities reduce UHIs.

Trigger

Design guidelines and policies are important tools

to shape the design and development of communities.
Public health officials in Toronto collaborated with
municipal officials, landscape architects, and others
to develop design policies and guidelines to increase
shade across the City of Toronto, especially in areas
where children play. In 2000, the Ultraviolet Radiation
Working Group of the Toronto Cancer Prevention
Coalition authored a report entitled A Survey of
Recommendations of Current Sun Safe Policies

and Programs, which highlighted the need for a

INCREASING SHADE IN
NATHAN PHILLIPS SQUARE

In 2006, the Shade Policy Committee successfully
advocated to make the provision of shade a required
element of proposals submitted for the redesign of
Nathan Phillips Square, the area in front of Toronto
City Hall. The Shade Policy Committee attended
meetings on the redesign process and made the
case for shade considerations to be included in the
redesign of the Square. As a result of this advocacy,
the amount of shade in the square was increased,
with a 30% expansion in tree canopy coverage overall.
Planting trees was prioritized in selected areas of
the Square, including near the children’s playground
and around the perimeter.

comprehensive approach to reduce exposure to
ultraviolet radiation by increasing shade in Toronto.

In 2002, Toronto City Council endorsed the Toronto
Cancer Prevention Coalition’s Action Plan for Cancer
Prevention for the City of Toronto, which included a
commitment to develop a comprehensive shade policy
and guidelines. While Toronto’s 2007 Shade Policy was
developed mainly in response to concerns over skin
cancer from ultraviolet radiation exposure, reducing
UHIs was highlighted as an important co-benefit of
shade trees.

Process

In 2002, Toronto City Council directed Toronto

Public Health to collaborate with the Toronto

Cancer Prevention Coalition to establish a dedicated
Shade Policy Committee “to produce a comprehensive
policy and related guidelines aimed at providing and
maintaining adequate shade (in both built and natural
form)” in Toronto. The Shade Policy Committee
included members from various organizations,
including the Ryerson University Department of
Architectural Science, the Toronto District School
Board, Environment Canada (now Environment and
Climate Change Canada), Evergreen, Ontario Sun
Safety Workgroup, and dermatologists from Women'’s
College Hospital and Toronto Western Hospital.

Between 2003 and 2007, the Shade Policy

Committee helped develop the foundations for the
shade policy in Toronto. In 2004, the Ryerson University
Department of Architectural Science, in collaboration
with the Shade Policy Committee, hosted a seminar
called “Designing for Shade,” which was attended
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WATERLOO REGION SHADE
WORKING GROUP

Other communities in Canada have also developed
shade policies and tools. The Region of Waterloo,
Ontario, developed a Shade Audit Information Guide
and Tool, a Shade Tree List, a Shade Policy Fact
Sheet, and a Shade Matters website and video

to raise awareness of the many benefits of shade.
In addition, the City of Waterloo has prioritized
maximizing shade in both its official plan and
landscape plans.

by stakeholders in urban design, planning, parks,
forestry and recreation, landscape architecture,
academia, and public health, as well as community
members. The Shade Policy Committee also conducted
several pilot projects to test approaches and inform the
shade policy. For example, the Shade Policy Committee
initiated a shade sail canopy pilot project at Dovercourt
Park in 2003, produced a report entitled How to Conduct
a Shade Audit in 2005, and successfully advocated

to include an increase in shade in the redesign of
Nathan Phillips Square, a Toronto landmark, in 2006.

A conference called “Shade for Good Health and a
Green City,” held in 2007, provided participants from
over 50 organizations with the opportunity to discuss
options for increasing shade in Toronto. As a result

of the Shade Committee’s activities, in 2007, Toronto
Public Health led the development of the new Shade
Policy with the Shade Policy Committee.

Outcome

In 2007, the Shade Policy was approved by Toronto’s
Board of Health. The policy stipulates that providing
more shade, through either natural tree canopy

or constructed coverings, should be an essential
element in the planning and development (or
redevelopment) of outdoor facilities, particularly

for those facilities used by vulnerable populations
such as seniors and children. While the emphasis

of the Shade Policy was to reduce exposure to
ultraviolet radiation and its associated health risks,
such as skin cancer, the role of shade trees in helping
reduce UHIs was also formally recognized. The Shade
Policy emphasizes that strategically placed vegetation
can cool cities and reduce UHIs.
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The Shade Policy Committee also produced

Shade Guidelines in 2010. These guidelines
provided recommendations and principles for how
city planners, urban designers, parks and urban
forestry planners, landscape architects, and other
built-environment decision-makers can increase
shade throughout the city, in places such as
playgrounds, swimming pools, public squares,
parking lots, and pathways. To engage the public,
a Partners in Action video (Toronto Public Health,
2013) was created to promote the Shade Policy and

Guidelines and the health benefits of increased shade.

Lessons learned

Multidisciplinary partnerships can advance
UHI-reduction actions—The involvement of
multidisciplinary partners was central to the
successful development of the Shade Policy and
Guidelines. Sharing knowledge among partners
working in public health, architecture, childcare,
education, and other fields increased understanding
of the benefits of shade, including reducing UHIs.
Toronto’s Shade Policy and Guidelines demonstrate
that public health professionals can successfully
help initiate and participate in multidisciplinary
partnerships with built-environment stakeholders
to advance UHI-reduction actions.

The reduction of UHIs can be a co-benefit of other
healthy built-environment actions—The Shade
Policy Committee presented a powerful business
case to municipal officials for increasing shade in
Toronto by highlighting how more shade reduces
human exposure to ultraviolet radiation while
maximizing other co-benefits, such as reducing UHIs.
Since regulations and policies governing land use
planning are typically outside the mandate of most
health authorities, achieving these co-benefits would
have been beyond the scope of public health officials
or any single group alone. This case study highlights
how an understanding of the co-benefits of proposed
actions, including UHI-reduction actions, can lead to
a more robust business case and increased buy-in
from municipal decision-makers.
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https://www.youtube.com/watch?v=Jg1jD6E43Z4
https://www.regionofwaterloo.ca/en/health-and-wellness/shade.aspx
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A Healthy Development Assessment Tool in Peel
Region, Ontario

Snapshot

> Public health professionals can provide
input in municipal planning processes to
advocate for healthy built environments
and to promote actions to reduce UHlIs.

Trigger

Peel Public Health is a health authority in southern
Ontario serving a population of 1.4 million people in
the municipalities of Mississauga, Brampton, and
Caledon. In 2005, Peel Public Health released a State
of the Region’s Health report (Region of Peel, 2005).
The report raised concern about the high rate of
obesity in Peel Region and the prevalence of diabetes
and heart disease. Environmental factors—such as
sprawling low-density development and car-centred
lifestyles—were highlighted as significant contributors
to these health concerns. Following a presentation of
the report findings to the Peel Regional Council in
2005, the Council passed a resolution that directed
Peel Public Health to become directly involved in
providing advice and feedback on urban development
applications and planning policies in the region.

Shortly after the resolution, staff of Peel Public Health
began providing comments on planning development
applications received by Peel Region. While the
comments were well received by urban planning staff,
health authority staff identified a need for evidence-

based tools to help public health professionals provide
credible and consistent health information to

the development review process. This led to the
development of a Healthy Development Index in 2009
and of a Healthy Development Assessment Tool in
2016. While UHI considerations were not the driver for
these tools, actions that reduce UHIs were integrated
into both the Index and the Tool. Peel Public Health
recognized that designing healthy built environments—
including neighbourhoods with features such as trees
to reduce the UHI effect and keep residents cool—

can play an important role in motivating residents

to become less car-dependent and more active.

Process

The Healthy Development Index—Completed

in 2009, the Index is a high-level framework to
support the assessment of the health impacts of

new construction and to provide consistent standards
to inform the planning process. The Index was
developed in partnership with St. Michael's Hospital
in Toronto and McMaster University in Hamilton.

First, researchers from St. Michael's Hospital
identified measures and standards used in urban
design and planning projects that are associated with
positive health outcomes, according to the published
and grey literature (e.g., documents published by
governments and non-profit organizations). Using this
information as a starting point, the research team and
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the Region of Peel worked collaboratively to develop
the Index. The research team then organized a series
of roundtable discussions and meetings with
regional and municipal planners and property
developers to receive feedback on the draft Index.

In addition, Peel Public Health funded a staff position
to support implementation of the index by acting as
an intermediary between Peel Region’s planning

and health departments, ensuring their goals are
aligned and their work is coordinated.

The Healthy Development Assessment Tool—
When the Index was first released, urban planners
and public health officials noted that it would be
useful to have a checklist and tools to assess
whether development proposals were aligning with
the intent of the Index. This led to the development
of the Tool, which is a user guide for measuring

the health-promoting potential of an existing or
proposed development, leading to a score. The tool
was developed in-house by Peel Public Health and
is currently being used by development proponents,
as part of their planning applications, to assess the
health-promoting potential of a proposed development.

Outcome

The Healthy Development Assessment Tool,

which is evidence-based and quantifiable, aims

to promote physical activity and healthy lifestyles.
Development proponents can use the tool to review
and score their proposals in seven categories of the
built environment that are known to be associated
with health: density, service proximity, land-use mix,
street connectivity, road networks and sidewalk
characteristics, parking, and aesthetics and human
scale. Development proponents can also consult
with regional staff, including staff at Peel Public
Health, to receive feedback and input on how to
improve the health-promoting potential of a
proposed development.

In 2014, the Council made promoting built
environments that are healthy and age-friendly
(i.e. appropriate for use by all ages) a priority.

Peel Public Health staff are required to regularly
report to Council on the progress of this priority. In
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IN 2017, THE PEEL REGIONAL OFFICIAL PLAN
WAS AMENDED TO:

» Require health assessments for all applicable
planning applications;
* Require health assessments for all region- or

municipal-owned and -operated public buildings;

» Require health assessments for all open-space
project applications; and

e Ensure results of health assessments are
reported to local councils as part of the
decision-making process.

addition, healthy built-environment considerations
have been integrated into the Peel Regional Official
Plan. In 2018, Peel Public Health also developed a
mapping tool to measure the current state of the

built environment across Peel’s neighbourhoods

and monitor health-promoting changes in these
neighbourhoods over time. The mapping tool includes
evidence-based indicators, including the extent of the
local tree canopy.

Lessons learned

Health authorities can be directly involved in the
planning process—The findings from the State of

the Region’s Health report in 2005 resulted in Peel
Regional Council passing a resolution that Peel
Public Healthh become directly involved in the
planning process. The health evidence presented in
the report created a strong case for the role of public
health professionals in the planning and development
of the region. In addition, the creation of a public
health position within the Planning Department,
funded by Peel Public Health, is an innovative
approach that has allowed health considerations to
be directly included in the urban planning process.
The development of the Tool and Index, as well as
public health feedback on planning applications, have
also led to informal connections among staff working
in public health and in various departments across the
region. This increased dialogue has ultimately helped
ensure that development projects are more robust
and that health considerations are well integrated.

23


https://www.peelregion.ca/health/resources/healthbydesign/pdf/HDA-User-Guide-Jun3-2016.pdf
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Improving thermal comfort in parks in Windsor, Ontario

Snapshot

> Actions to reduce UHIs can be one component
of a community’s broader response to
protecting human health from extreme heat.

Trigger

The City of Windsor (population 217,000), Canada’s
southernmost city, has summertime temperatures
that are among the highest in the country. The
prolonged hot and humid temperatures during

the summer pose a significant public health risk,
particularly for vulnerable populations. In 2009, Health
Canada partnered with the City of Windsor and the
Windsor-Essex County Health Unit to develop a pilot
HARS in Windsor called Stay Cool Windsor-Essex.
Windsor was one of four national pilot communities
partnering with Health Canada to develop a HARS.

Windsor’s HARS issues heat warnings and informs
residents of what they can do to protect themselves
from extreme heat. Building on the HARS, in 2012,
the City published a comprehensive Climate Change
Adaptation Plan, which called for “an urban heat
island study to identify hot spots and their causes

as well as the prioritization of actions to reduce
them.” In 2012, Health Canada supported the City

of Windsor with an assessment of UHIs across the
City (De Carolis, 2012). One key finding of the report
was the need to improve thermal comfort in Windsor’s
parks, as they were becoming hot and uncomfortable
for residents during the summer. The findings from
the UHI study helped spur action to improve thermal
comfort in Windsor’s parks and playgrounds.

Process

In 2013, the City of Windsor’s Parks Department led
a study to investigate thermal comfort in six of the
city’s parks and playgrounds. A student was hired
with funding from Health Canada to lead the project.
A steering committee—composed of staff from
Health Canada and the City’s Parks Department

and Environment and Climate Change Office—
provided expert advice at key steps throughout

the project. The project team also consulted with
municipal and health officials in other jurisdictions

to learn from their activities in improving thermal
comfort. The research phase of the study included
site visits to assess thermal comfort at six parks in
Windsor: two community parks, two neighbourhood
parks, and two regional parks. The site assessment
involved the student observing the current landscape
and design features and how people were using the
park, as well as completing thermal comfort and shade
audits. The shade audits made recommendations for
where to increase shade, based on an analysis of the
existing extent of shade and data on how the park was
used on sunny days in summer (Blanchard, 2013).

The study to investigate thermal comfort in
Windsor’s parks found that some features of parks
and playgrounds in Windsor would get dangerously
hot in summer (Richardson and Storfer, 2017).

For example, using an infrared camera, the project
team found that the rubber mats under playground
equipment reached up to 72°C. The final report
recommended Windsor rethink the way it designs
parks and playgrounds by including cooling features
such as trees, shade structures, water fountains,



lighter-coloured rubber mats, and splash pads. The
report also encouraged the City to integrate thermal
comfort considerations into new plans and policies
under development.

Building on the recommendations of the parks
assessment report, in 2014 the City developed a draft
Shade Policy. The purpose of the policy is “to facilitate
the use and enjoyment of city parks for all residents
during the summer months by ensuring that all
users have reasonable access to shade at city parks
and related facilities.” In addition, in 2015 the City
integrated thermal comfort considerations directly
into its new Parks Master Plan, which guides the
direction and management of Windsor’s parks

until 2025. Thermal comfort considerations were
highlighted in numerous recommendations, including
reviewing splash pad locations to ensure adequate
shade coverage and formalizing park management
standards to include shade considerations.

Outcome

Between 2013 and 2018, Windsor’s Parks and
Recreation Department integrated thermal comfort
design features in over 12 city parks, including
installing new shade structures and water fountains
and planting trees to shade play equipment at all
new playgrounds. The Parks Department has also
integrated thermal comfort into its everyday work.
For example, the Manager of Parks Development
routinely carries a temperature gun—which

PHOTO COURTESY OF THE CITY OF WINDSOR

KEY OUTCOMES IN WINDSOR

e Shade structures in nine parks

e Shaded seating in three parks

» Splash pads for children in three parks

» Two water-bottle fill sites along the Central
Riverfront

« Strategic planting of trees at 27 playgrounds
across Windsor to keep children cool in summer

calculates the surface temperature of an object it

is pointed at—when conducting site visits to parks or
playgrounds. Before refurbishing a park or play area,
Parks Department staff now regularly conducts site
evaluations to evaluate thermal comfort; this includes
an assessment of shade and surface temperatures.
The City is also integrating thermal comfort and UH]
considerations directly into its upcoming Urban
Forestry Master Plan, which is expected to be
completed in 2020.

Lessons learned

Communities can implement UHI measures
incrementally over time—Windsor recognized

that extreme heat presents serious health risks to
residents, and in 2009 partnered with Health Canada
to launch one of four national pilot community HARS.
Since then, the City has implemented actions to
improve thermal comfort in outdoor spaces, starting
with a report to assess thermal comfort in six of
Windsor’s parks and resulting in cool features, such
as trees, water fountains, and shade structures, now
routinely being installed when a park or playground is
being refurbished. Windsor’s experience shows that
targeted measures can be implemented incrementally
to reduce UHIs and advance community well-being.

Seize opportunities to partner with health
authorities—The City of Windsor collaborated

with Health Canada to hire several summer students
to support this project. Proponents of UHI projects
should stay attentive to available funding sources

and actively seek and explore innovative partnerships
with public health professionals at the local, regional,
provincial, and national levels that can advance
mutually beneficial goals.
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imagineCALGARY community visioning exercise
and long-range sustainability plan

Snapshot

> Public health professionals can contribute
to long-term sustainability plans that lay the
groundwork for future UHI-reduction actions.

Trigger

Over the last 30 years, the City of Calgary has
experienced unprecedented levels of population
growth, from 692,885 people in 1990 to over 1.3 million
people in 2017. In 2004, Calgary joined the Sustainable
Cities: PLUS Network—a network of cities from around
the world committed to enhancing long-term quality of
life. Membership in this network requires the city to
prepare a long-range sustainability plan to guide its
future development. Staff from the City of Calgary
proposed a City-led, community-owned long-range
sustainability plan that would involve an extensive
community visioning exercise. Between 2005 and 2007,
the City of Calgary developed the imagineCALGARY
Plan to guide the city’s development for the next
century. Experts from various sectors, including

the Calgary Health Region, helped develop the plan,
which focuses on five key aspects of sustainability:
built environment and infrastructure, the economic
system, the governance system, natural environment,
and the social system. Mitigating the UHI effect was
included as one strategy to support a sustainable
natural environment.

Process

Development of the imagineCALGARY Plan started

in 2005, with an extensive community visioning
exercise, and involved 150 core participants from
multidisciplinary backgrounds. The project team was
composed of City of Calgary staff with backgrounds

in environmental studies, planning, economics, social
work, and communications. The project team received
expert advice throughout the development of the plan
from the Mayor’s Panel on Urban Sustainability as
well as several working groups. The Panel was a
multidisciplinary group of city leaders, including

a representative from the Calgary Health Region.
Working groups, which also included members from
the Calgary Health Region, helped develop the more
technical aspects of the plan, including providing
input about the impacts of UHIs on humans, the
environment, and the economy.

For the community visioning exercise, the project
team used creative engagement strategies to gather
opinions from Calgary residents, including setting

up booths at festivals, shopping malls, and schools;
hosting visioning sessions with diverse groups across
the City; and having theatre groups travel on public
transportation, where they started conversations with
residents. Health considerations were raised during
these public consultations. The plan was developed
iteratively, with public and stakeholder feedback
being integrated into each draft version of the guide.



Over 18,000 Calgary residents participated in
the imagineCALGARY Plan, making it one of the
largest community visioning process of its kind
anywhere in the world.

Outcome

Calgary City Council endorsed the completed
imagineCALGARY Plan in 2006. The plan includes

a long-range vision for the future of Calgary, as

well as specific goals and targets for each of the five
key areas. The plan included several health-related
targets, such as access to a safe and clean natural
environment and good mental health. These targets
are meant to guide organizations and individuals in
Calgary in taking action to reach the goals of the Plan.
The plan has one reference to UHIs: the installation of
“green roofs to reduce the UHI" effect was included as
a strategy to address air quality and emissions under
the “natural environment” section. In addition, the
plan indirectly supports UHI-reduction actions, with
many of the suggested actions for built environment
and infrastructure and the social system helping to
reduce urban temperatures. For example, in the
section on active transportation, the plan calls for
built-environment strategies to increase parkland
and natural vegetation within the city, both of which
can reduce UHls.

Since it was endorsed by Council in 2007, the
imagineCALGARY Plan has laid the foundation

for integrating healthy built-environment and
UHI-reduction actions in many of the City’s plans

and policies. For example, Calgary’s transportation
plan, published in 2009, now includes the use of native
vegetation and a layered tree canopy in transportation
corridors to reduce the UHI effect. In 2016, the City

of Calgary celebrated the 10-year anniversary of
imagineCALGARY. The City and community partners
published 10 case studies to highlight the initiatives
that have been inspired by the imagineCALGARY Plan,
including the Council-approved 2011 Cycling Strategy
and the City's investment in cycling infrastructure. This
success story highlighted the Cycling Strategy’s role in
reducing greenhouse gas emissions, promoting health
and well-being, and encouraging active lifestyles.
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Lessons learned

Public health professionals can contribute to
municipal plans and policies—The imagineCALGARY
Plan has laid the groundwork for the implementation
of healthy built environment actions and UHI-reduction
measures in Calgary. Through their work on the
Mayor’s Panel and the working groups, public health
professionals were able to advocate for strategies to
improve health outcomes. This case study highlights
the important role public health professionals can play
in helping guide the goals and outcomes of community
plans and policies.

Community visioning exercises can increase support
for a healthy built environment—Having Calgary
residents provide input to the imagineCALGARY Plan
ensured that there was public support for the goals
and strategies that were developed. When developing
community plans, policies, and initiatives, community
visioning exercises and public consultations can
increase buy-in and awareness of actions to create a
healthy built environment. Public health professionals
can advocate for UHI-reduction actions through such
exercises and consultations.

27



28

BC Healthy Built Environment Linkages Toolkit

Snapshot

> Public health professionals can collaborate
with municipal officials and urban designers
to develop practical guidance on how to
reduce UHIs.

Trigger

In 2008, the British Columbia Provincial Health
Services Authority supported the creation of the
Healthy Built Environment Alliance, a voluntary group
of organizations that promotes healthier, more liveable
communities. Members of the Alliance include all five
of British Columbia’s regional health authorities, the
Provincial Health Services Authority, the First Nations
Health Authority, the BC Ministry of Health, academic
institutions, and non-governmental organizations.

Through conversations with stakeholders,

the Alliance discovered that health practitioners
were increasingly recognizing links between the
built environment and health, but were finding it
challenging to identify practical actions to promote
healthier built environments. This, combined with
the release of a summary paper Foundations for

a Healthier Built Environment by the Provincial
Health Services Authority in 2009, highlighted the
need for a clear and easy-to-navigate resource
providing evidence of the relationship between
built environment and health and recommended
design interventions. With leadership and funding
from the Provincial Health Services Authority, the
Alliance guided the development of the Healthy

Built Environment Linkages Toolkit (BCCDC, 2018).
Although reducing UHIs is not the main focus of
the Toolkit, it is included as one element.

Process

The Alliance was responsible for leading the
development of the Toolkit, managing the project,
facilitating specialized advisory bodies, and

serving as a hub for communication among various
stakeholders. Throughout the development of the
Toolkit, the project team emphasized the important
role of local health authorities in addressing built
environment and health issues.

Advisory bodies were developed to provide technical
expertise and advice to the authors of the Toolkit in
five core components:

> healthy neighbourhood design,

> healthy housing,

> healthy food systems,

> healthy natural environments, and

> healthy transportation networks.

Invitations to be part of these advisory groups were
extended to municipal government departments,
academics, and other stakeholders. The advisory
groups worked closely with content experts from
around the province to ensure the Toolkit was
evidence-based. Graduate students, consultants,
and the Provincial Health Services Authority
collaborated to author the Toolkit.
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Outcome

The original Toolkit was completed in 2014. Its

goal was to assist users, particularly public health
professionals, in applying health evidence to the
decision-making process for built environments,
and to direct users to further information on healthy
built environments. The Toolkit had several key
elements: an overarching vision, a series of planning
principles, evidence-based explanations of the health
impacts of each of the five built-environment areas,
and case studies. Reducing UHIs is included as

a guiding principle under the healthy natural
environments component. The Toolkit also defines
the UHI effect and provides some evidence-based
planning solutions to reduce UHlIs.

Health authorities across British Columbia are

using the Toolkit to integrate health considerations
into local urban-planning processes. For example,
in 2017, the toolkit was used to inform an update
to New Westminster’s Official Community Plan.

In 2015, the Provincial Health Services Authority
surveyed 79 public health practitioners, urban
planners, researchers, consultants, as well as
municipal, regional, and provincial government

staff to produce an evaluation report of the Toolkit.
The evaluation found that nearly 80% of survey
respondents felt the toolkit made it easier to apply
health evidence in healthy built environment decision-
making processes, and 85% found that it increased
their understanding of the links between health and
the built environment. Participants in the evaluation
also highlighted 15 practical ways that the Toolkit
had been applied in practice to shape urban planning
policies and processes at the municipal level.

The Alliance updated the Toolkit in 2018, adding
information based on the latest research (BCCDC,
2018). There is new material on social well-being,
the economic advantages of designing healthy built
environments, and considerations for small and
medium-sized community contexts.

Lessons learned

Understanding the scientific evidence is critical
to starting conversations about healthy built
environments—The Toolkit has helped public
health professionals, urban planners, and others
to use health evidence to inform land use planning
decisions. This case study also demonstrates how
public health professionals can lead or collaborate
on guidance materials that help urban designers
with advancing actions that reduce UHIs and
promote healthy built environments.

Guidance materials and other healthy built
environment tools should address the unique
needs of different stakeholders—In this case,

public health professionals and municipal planners
had different needs for evidence in implementing
healthy built environment strategies and UHI-
reduction actions. For example, health professionals
were keen to see detailed references to original
studies included in the Toolkit, while municipal
planners were interested in learning about how to
move from the evidence to action. Reviewing and
updating the Toolkit every few years allows user
feedback to be taken into consideration to ensure the
Toolkit remains relevant to a diversity of stakeholders.
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Vancouver’s Street Tree Cooling Networks

Snapshot

> Health authorities can develop heat-health
vulnerability maps that help municipalities
identify where to prioritize actions to
reduce UHIs.

Trigger

An extensive urban tree canopy can help cool cities
and reduce heat-related illnesses and deaths. During
the development of Vancouver’'s Urban Forest Strategy
in 2014, the Parks Board overlaid maps showing UHIs
and population vulnerability with high-resolution
maps of Vancouver’s tree canopy. This electronic
overlay of the three maps led to an “ah ha moment”
for the Parks Board staff. On the map, areas of the
city that had high surface temperatures and high
percentages of vulnerable populations corresponded
with areas characterized by low tree canopy cover.

In response, the City developed Vancouver’s Street
Tree Cooling Networks, an initiative to “cool our
streets and shade our paths” by planting trees

in these three priority zones (see Figure 5).

Process

In 2012, the City adopted a Climate Change

Adaptation Strategy. Under Objective 4.2 of this
strategy (“Minimize morbidity and mortality during
heat waves”), the City committed to develop “urban
heat island effect mapping (and) coordinate with parks
on targeting green space and trees in hot areas.”

To reach this objective, in 2014 a research team

at SFU, with support from the City’s Sustainability
Department and Health Canada, developed maps

to visualize heat-health vulnerability characteristics
across Vancouver. The goal of this mapping project
was to identify areas with a high number of people
from populations vulnerable to heat, where priority
interventions to reduce UHIs (e.g., planting trees
and locating drinking fountains) were needed most.

While developing the maps, the researchers at

SFU consulted various stakeholders, including
technical experts at Health Canada and the BC
Centre for Disease Control as well as members

of Vancouver’s Extreme Heat Planning Committee.
The project resulted in a series of digital data layers:
maps of surface and air temperatures, identification
of seniors living alone, and the location of cooling
centres and homeless shelters.

The resulting maps were shared with various

offices in the City government, including the Parks
Board. Parks Board staff then overlaid the heat-health
vulnerability maps with tree canopy data. This allowed
them to identify three zones in the city where tree
planting was needed most to help keep vulnerable
residents cool. Each of the three zones share similar
characteristics: a high proportion of impervious
surfaces, a sparse tree canopy, and a large number

of people vulnerable to heat living in the area

(e.g., seniors living alone, lower-income residents,
and homeless residents).
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FIGURE 5. Map of Vancouver’s Street Tree Cooling Networks
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Outcome

Vancouver's Greenest City Action Plan (2012) included
the City’s commitment to plant 150,000 trees across
Vancouver between 2010 and 2020. Identifying Street
Tree Cooling Networks has helped City staff prioritize
where to focus planting efforts to maximize health
and environmental benefits to the community. The
City has advanced various actions related to the
Street Tree Cooling Networks. The City has integrated
considerations for green infrastructure, including tree
planting, into the development review process for large
building and infrastructure projects. The Parks Board
reviews all proposals for large private-sector
developments and works with the proponents to
ensure that trees and other green infrastructure

are integrated into designs. For example, the Parks
Board worked with the developers of the Oakridge
Mall (which falls just outside one of the Street Tree
Cooling Networks) to design a 10-acre woodlot on
the roof of the building. The Board also works with
major public-sector infrastructure and development
proponents (e.g. hospitals, major transportation
infrastructure projects, and schools) toward the
same goals.
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Lessons learned

Maps are powerful visualization tools that can
help support municipalities with advancing UHI
actions and protecting vulnerable populations
during heat waves—The maps of heat-health
vulnerability characteristics developed in Vancouver
helped spur the development of the City’'s Street
Tree Cooling Networks. The three zones selected
are highly urbanized areas where it is difficult to
plant and maintain trees, requiring more City
resources. Had it not been for these maps, these
priority zones might not have been chosen as
locations to increase tree density.

Public health professionals can play an important
role in developing maps and other decision-support
tools—Vancouver’'s Sustainability Department
collaborated with Health Canada to develop the
heat-health vulnerability maps for Vancouver. Health
agencies (i.e., the BC Centre for Disease Control]
and emergency managers were also engaged during
the development of the maps, providing data layers
(e.g., indices of vulnerability to heat) and validating
the maps. The resulting data and maps can, in turn,
be used to prioritize action to protect public health.
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Chapter 4

HOW PUBLIC HEALTH PROFESSIONALS CAN HELP REDUCE

URBAN HEAT ISLANDS

Public health professionals can play an important role
in advancing UHI-reduction actions. While the power to
regulate land uses and the built environment typically
rests with municipal planning departments, public
health professionals (e.g., professionals working in
health authorities, provincial governments, universities,
and non-profit organizations) can be proactive and
seek to influence change to the built environment.

An analysis of the case studies in section 3 identified
three main ways in which public health professionals
in Canada can support municipalities and other
partners in advancing UHI-reduction actions.

They can:

> build understanding and capacity among
urban design professionals (see section 4.1);

> provide input in the municipal planning and
development process (see section 4.2); and/or

> implement physical measures to reduce UHls,
either directly, in the construction of buildings
used for delivering health services, or indirectly,
by administering grants that provide funds to
other sectors to reduce UHIs in their buildings
and operations (see section 4.3).

PHOTOS COURTESY OF CENTRE D’ECOLOGIE URBAINE DE MONTREAL

BOX 7. TOOLS AND RESOURCES ON
HEALTH CANADA’S WEB SITE

To augment this introductory guide, Health Canada
has published on its web site various tools and
resources to help public health professionals
advance UHI reduction actions.

The contents of this section are based on the case
studies (see section 3) as well as best practices from
the literature on the built environment and health
published in Canada and internationally (reviewed
for this report). Inspiration for this section comes,

in particular, from the province of Québec, where the
provincial health authority (Institut national de santé
publique du Québec] has implemented ambitious
measures to help reduce UHlIs, including funding
for projects to retrofit public spaces and buildings

to reduce UHIs in vulnerable neighbourhoods.

Decisions about which tools and mechanisms to

use in a particular community depend on various
considerations, including local priorities and values,
as well as the legislative context for each public health
authority and municipal government. Understanding
the rules and regulations for land-use planning in

the province or territory is important in determining
which UHI-reduction action(s) to implement in a
particular community.


https://www.canada.ca/en/health-canada/services/climate-change-health/urban-heat-islands-tools-resources.html
https://www.canada.ca/en/health-canada/services/climate-change-health/urban-heat-islands-tools-resources.html

4.1 Building capacity

Public health officials can help build understanding and capacity among urban design professionals,
architects, engineers, municipal staff, and the public about the risks that UHIs pose to human health

and the multiple co-benefits of UHI-reduction actions.

HOW?

EXAMPLES

0 Partnerships—Partnerships between public health
professionals, local governments, and other partners
can be critical to advancing UHI-reduction actions.
Public health officials can contribute to partnerships
in many ways, including providing technical advice,
organizational capacity, management support, and
financial or human resources. The stakeholders that
public health authorities partner with may include
various municipal departments (e.g., engineering,
environmental services, urban forestry, urban planning),
non-profit organizations, local Indigenous organizations,
private companies, public-sector organizations (e.g.,
hospitals, universities, water stewardship councils),
and other levels of government. Partnerships can take
many forms, ranging from formal agreements (e.g.,
memorandums of understanding and committee
membership] to informal (e.g., informal working
relations). The outcomes of partnerships can range
widely, from co-funding for infrastructure projects that
reduce UHIs to technical support for the development
of decision-support tools such as heat-health
vulnerability maps.

imagineCALGARY Plan

imagineCALGARY is a strategic 100-year sustainability
plan for the City of Calgary that was based on
extensive public consultations with over 18,000 public,
private, and non-profit sector stakeholders. Health
professionals from Calgary Health Region partnered
with City leaders and staff to guide the development
of the plan and provide technical expertise while it
was being prepared. The resulting plan, published

in 2007, included one action specifically to reduce
UHIs (see imagineCALGARY case study in section 3).

e Advocacy—Public health professionals can advocate
for UHI-reduction actions by presenting persuasive,
evidence-based arguments for how actions may
protect public health. There are various ways to do
this, including participating in municipal planning
and development processes (see next page), preparing
discussion papers or policy papers, writing formal
submissions, giving presentations, writing letters
to city council, and participating in consultations
on municipal plans, policies, and development
review processes. Examples include providing
written submissions to school boards in support
of climate-sensitive playground designs or making
oral submissions through a public consultation
process to ensure that new buildings and
infrastructure (e.g., a new hospital or affordable
housing complex) include cool-design elements.

Canadian Public Health Association Discussion
Paper on the Ecological Determinants of Health

The Canadian Public Health Association (CPHA), a
national non-profit organization, periodically produces
policy and position statements to inform public debate
on public health topics in Canada. For example, in
2015 the CPHA published a Discussion Paper on the
Ecological Determinants of Health (CPHA, 2015).

The paper includes a series of recommendations for
public health professionals and organizations, including
one to “protect people and communities from the
adverse impacts of ecological change [by identifying]
the vulnerability of individuals and communities to

increasing frequency and severity of floods, fires, storms,

urban heat events and other climate-related events.”
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HOW?

EXAMPLES

e Evidence—Access to quantitative and qualitative
evidence is key for municipalities to make informed
land-use planning decisions that improve public
health outcomes. At the local and regional levels,
health authorities can lead research that provides
evidence to support the implementation of UHI-
reduction measures. Such research can be carried
out independently or in partnership with others.
Many health authorities have partnerships with
local universities, colleges, municipalities, provincial
governments, and non-governmental organizations
to conduct research and collect data. Projects to
build the evidence base for UHI-reduction actions
may involve conducting systematic reviews of existing
literature, leading original research, organizing public
consultation exercises to glean public and expert
advice, and conducting assessments of heat-health,
climate-change or health vulnerability. Governments
at the provincial/territorial and federal levels can also
help develop evidence to support health-protective
actions to reduce UHIs. This research may be
conducted in-house or by academics. For example,
the Canadian Institutes of Health Research, the
Natural Sciences and Engineering Research Council,
and the Social Sciences and Humanities Research
Council are a key source of funding for research,
including research into UHlIs.

Climate Change and Public Health Vulnerability
Assessment in Peel Region, Ontario

Climate change and health vulnerability assessments
provide evidence and understanding of the links
between climate and health by identifying vulnerable
populations, highlighting system weaknesses, and
suggesting interventions to respond (WHO, 2013).
Peel Public Health conducted a health vulnerability
assessment to support the region’s Climate Change
Strategy in 2011. The assessment found that the UHI
effect posed considerable health risks in the Region.
As a result of the assessment, a digital mapping tool
was developed to help municipalities prioritize tree
planting to maximize social, environmental, and
economic benefits to residents. The assessment tool
includes criteria that prioritize tree planting in areas
impacted by the UHI effect (see Peel Region case study
in section 3).

e Education and training—Education and training can
help build capacity among public health professionals,
urban designers, and the general public about the
health benefits of UHI-reduction actions. Public health
authorities can offer training to municipal officials and
health professionals about the health impacts of UHIs
and specific actions that can be undertaken, such as
planting trees or installing cool roofs. A particular
focus can be placed on educating partners about the
health impacts of UHIs on populations vulnerable to
heat. Education and training opportunities can be
offered through workshops, conferences, seminars,
and courses (either online or in-person).

ICLEI Livable Cities Forum

Each year ICLEI Canada hosts a Livable Cities Forum
to explore how to build healthy communities that are
resilient to climate change. At the 2014 Livable Cities
Forum in Vancouver, BC—attended by participants from
various fields, including urban planners, academics,
and public health officials—a Health Canada official
delivered a presentation on how the department is
helping communities in Canada reduce the health
impacts from UHIs (ICLEI Canada, 2018).




HOW?

EXAMPLES

e Decision-support tools—A range of decision-support

tools can provide information to municipal officials
and urban designers to advance health-protective
UHI-reduction measures (Richardson & Otero, 2012).
These include maps, design guidelines and standards,
scenario planning tools, policy guidance documents
(e.g., guidelines for climate change and health
vulnerability assessments), and climate projections.
Public health authorities can support the development
of these tools to help implement UHI-reduction
measures and maximize associated health benefits.
For example, various municipalities and jurisdictions
in Canada—including Windsor, Vancouver, Toronto,
and the province of Quebec—have developed
comprehensive maps of where the UHI effect
corresponds to pockets of vulnerable populations.
These maps can help decision-makers target
interventions to neighbourhoods most at risk of

the impacts of extreme heat. Furthermore, decision-
support tools can be useful for integrating local

and traditional knowledge into the urban planning
and design process.

Ontario Climate Change and Health Toolkit

The Ontario Ministry of Health and Long-term Care,
with support from Health Canada, developed a toolkit
that provides practical guidance to public health units
in Ontario for assessing climate change and health
vulnerabilities in their communities and developing

effective adaptation strategies to reduce risks (Ebi et al.,

2016). The toolkit adopts a participatory approach to
investigating climate change impacts on health and
promotes engagement of a wide range of stakeholders
and partners in acquiring data, analyzing vulnerability,
and communicating findings. It includes information
on how UHIs can magnify health risks for residents
and ideas for practical UHI-reduction actions.

PHOTO COURTESY OF CENTRE
D’ECOLOGIE URBAINE DE MONTREAL

REDUCING URBAN HEAT ISLANDS
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4.2 Providing input in municipal planning and development processes

Public health authorities can provide input through municipal planning and development processes
to help shape the design of communities, buildings, and infrastructure to reduce adverse health

impacts and improve health outcomes.

HOW?

EXAMPLES

0 Provide input through public consultation
processes—Many municipalities are required by
law to consult the public during the development of
major plans and policies or before approving large
construction projects. Public consultations can be
conducted in-person or online; in many cases, the
outcomes of the consultations are included in a
summary report. Health authorities can formally
provide oral or written submissions as part of these
consultations, which, in turn, can help shape municipal
policies and development outcomes. Health authorities
in Canada have provided input to a range of public
consultation exercises—from those for official plans,
zoning bylaws, site-specific plans, and design
guidelines to environmental assessments.

Recommendations submitted by Santé Montréal
to a public consultation process

In 2014, the City of Montréal facilitated a public
consultation process for the development of the urban
agglomeration of Montréal land-use and development
plan (Schéma d’aménagement et de développement

de lagglomération de Montréal), the City's Master

Plan. Montréal's public health authority, Santé

Montréal (Direction de la santé publique), submitted

its recommendations as part of the consultation process
for the new plan. Among other suggestions, Santé
Montréal recommended the City prioritize tree planting
in the neighbourhoods with populations most vulnerable
to the health impacts of UHIs.

e Provide UHI and heat-health vulnerability maps to
municipalities—Maps are powerful visualization tools
that can help translate scientific concepts into images
that have clear and practical meaning for municipal
officials and the public. Maps can illustrate the extent
and intensity of surface and air UHIs, the location of
populations vulnerable to heat, and prioritize where
to implement land-use planning actions and public
health interventions. Heat-health vulnerability maps
can be readily incorporated into municipal plans,
policies, and actions. Public health professionals
can play an important role in developing maps and
other decision-support tools.

Heat-health vulnerability maps in Vancouver, BC

The City of Vancouver partnered with Health Canada
and Simon Fraser University to produce a series of

UHI and heat-health vulnerability maps for use by

city planners and public health officials. Public health
professionals [i.e., at the BC Centre for Disease Control
and Health Canada) and emergency management
officials were consulted during the development of the
maps. The resulting maps have been integrated into
the City of Vancouver’s Urban Forest Strategy to help
prioritize tree planting in those neighbourhoods that
have the highest surface temperatures (see Vancouver's
Street Tree Cooling Networks case study in section 3).
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HOW?

EXAMPLES

e Conduct a health impact assessment to feed
recommendations into planning and development
processes—Public health professionals can undertake
HIA or other types of assessments, and subsequently
share their outcomes through the formal engagement
process to develop municipal plans and policies.

An HIA is a tool that local governments and health
authorities can use to evaluate the potential impacts
of a plan, policy, or development project on the health
of residents. The intensity of the UHI effect, and its
health impacts on local residents, can be assessed
as one component of various assessment tools. Other
assessment tools include, environmental assessments,
which are tools that governments at all levels (local,
regional, provincial, and national] currently use

to assess the socioeconomic and environmental
impacts of a development on a community or region.
Vulnerability assessments are a structured process
to identify the vulnerability of human and natural
systems to climate change.

Health Impact Assessment in Halifax Regional
Municipality, Nova Scotia

In 2016, a draft of Halifax Regional Municipality’s
Centre Plan was presented to the public for feedback.
The Nova Scotia Health Authority conducted a rapid
HIA of the draft plan to assess its potential health
impacts. The HIA assessed how the plan addressed
UHI reductions and made further recommendations
for action.

4.3 Implementing physical measures to reduce urban heat islands

Local and regional public health authorities are well placed to physically implement actions
to reduce UHIs through their own initiative or in partnership with others.

HOW?

EXAMPLES

0 Grant and incentive programs—Public health
authorities can administer grant and incentive
programs that fund physical measures and
demonstration projects to reduce UHIs. These grant
and incentive programs can support the development
of a particular urban feature, such as green alleyways,
or can have a broader mandate encompassing building
retrofits, new construction, and outdoor urban
features, such as streetscapes, parks, playgrounds,
and vacant lots. While many grant programs have
traditionally been implemented by municipal and
provincial governments, health authorities at the local
and regional level can also develop their own grant
programs or collaborate with other partners to jointly
issue grants that advance mutually beneficial goals.
The resulting grants for UHI-reduction projects can
range in scale from several dollars (e.g., free tree
saplings) to multi-million-dollar grants for the retrofit
of public buildings or infrastructure. In Canada,
UHI-focused grant programs have supported a range
of pilot projects, including the greening of hospitals,
parking lots, and school grounds, as well as the
installation of cool roofs and green alleyways.

Government of Quebec “cool island” grant program

From 2009 to 2012, the Government of Quebec
administered a $14 million grant program to support
pilot projects to reduce UHIs. The grants were open

to municipalities; publicly funded services such as
schools, daycares, and affordable housing; and non-
profit groups such as environmental groups and housing
cooperatives. In total, the 37 projects were selected and
obtained funds (INSPQ, 2018). In Montréal, for example,
the Pointe-de-LTle School Board retrofitted a paved
school ground with cool design features, including
trees, shrubs, and green space.
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HOW?

EXAMPLES

e Lead by example—Public health authorities can
lead by example by integrating measures to reduce
UHIs into the design and construction of public health
facilities or clinics. Where public health authorities
and municipalities share an administrative structure
(e.g., various public health authorities in Ontario
share administrative boundaries with a city or regional
government], there may also be an opportunity for the
public health authority to advocate for the adoption of
UHI-reduction measures for publicly owned municipal
buildings, to help reduce UHIs and meet other
objectives for healthy communities.

Green building construction by Vancouver Island
Health Authority

Vancouver Island Health Authority in BC, which

serves over 767,000 people, requires that all new health
facilities be certified green buildings li.e., LEED gold
standard). The Patient Care Centre at the Royal Jubilee
Hospital in Victoria and the Emergency Department

at the Nanaimo Regional General Hospital in Nanaimo
are both certified LEED Gold. Both buildings include
features intended to reduce UHIs—the Patient Care
Centre has green roofs, while the Nanaimo General

has light-coloured reflective roof materials.

4.4 How can public health
professionals decide on which
measure, tool, or strategy to use?

Public health interventions to advance UHI projects
can range in scale from simple to comprehensive.

In many cases, actions to reduce UHIs evolve over
time, with smaller projects building momentum
progressively toward a larger or more comprehensive
initiative. For example, in Toronto, the Shade Policy
Committee started by implementing two pilot projects
before moving forward with developing a broader
shade policy and design guidelines.

How can health professionals decide which

measure, tool, or strategy to use? Table 3 provides

a series of questions that health professionals

can use to help set priorities and build the case

to support specific UHI-reduction strategies and/or
tools. The questions are intended to serve as a useful
starting point to enable application by a wide range
of health authorities that may be at varying stages

in advancing UHI-reduction action or may be guided
by different priorities.

Before selecting criteria, a common first step is

to evaluate existing plans, initiatives, partnerships,
and capacities, to identify gaps and opportunities
for action. This could involve a cursory desktop
assessment of health policies and programs to
identify existing initiatives related to UHI reduction,
or a detailed inventory of UHI reduction-related

BOX 8. THE SCALE OF ACTION

SIMPLE MEASURE

UHI| measures that can be implemented with
minimal time and resources and have immediate
benefits (e.g., distributing tree saplings at an
Earth Day event).

TO ¥

COMPREHENSIVE MEASURE
A detailed, comprehensive multi-year UHI plan,
policy, or measure (e.g., municipal cool roof bylaw).

activities led by the health authority or other
stakeholders (e.g., municipal staff) through a
stakeholder engagement exercise. Understanding
the current context also helps identify opportunities
to better integrate UHI-reduction considerations

in ongoing initiatives.

There are various tools available to help professionals
conduct inventories of existing and planned actions by
municipal or public health authorities, including ICLEI
Canada’s “Change Climate, Changing Communities”
adaptation planning guide (ICLEI Canada, 2010) and
the Ontario Climate Change and Health Toolkit (Ebi

et al., 2016). A list of tools and resources that could
help public health authorities advance UHI-reduction
actions is available on the Government of Canada’s
web site. An evaluation may also be useful in
answering some of the questions in Table 3.
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TABLE 3. Questions to help public health professionals select which UHI-reduction actions to advance

THEMES

QUESTIONS

Strategic fit

*  Which UHI-reduction actions are best aligned with your public health unit’s goals and priorities?
Are there UHI-reduction actions that can contribute towards your organization’s goals and priorities
immediately as well as over the long term? For example, actions to reduce UHIs could align with
key performance indicators such as targets to reduce heat-related morbidity and mortality.

»  Which UHI-reduction actions are feasible given the public health unit’s capacity?
What human and financial resources are required for different UHI-reduction actions, and what
is the return on investment? For example, on larger projects, a cost-benefit analysis could be
conducted to calculate the costs as well as various environment and health impacts. Benefits
could include reduced energy usage or avoided health care costs.

Health
outcomes

+  What are some of the anticipated benefits of various UHI-reduction actions?
What health benefits would you like to achieve through UHI-reduction actions? Are they short- or
long-term impacts? For example, reducing UHIs could reduce heat-related morbidity and mortality
in the short term while also promoting more active lifestyles and reducing chronic disease over
the long term.

»  What quick measures could be implemented to gain momentum?
Are there UHI-reduction measures that could be implemented quickly and easily to gain momentum
for larger projects? Do these quick measures have noticeable or measurable health outcomes?
For example, a pilot project to green a school ground is a relatively low cost action that can lower
outdoor temperatures and help increase physical activity levels in children. Implementing such
a project provides a tangible example that can be used as a model across a portfolio of playspaces
managed by, for example, a school board or municipal parks department.

Values and
partnerships

» To what extent can various UHI-reduction actions target the most vulnerable populations?
Do some UHI-reduction actions better address the health needs of the population being
served? Have the health needs of vulnerable populations been emphasized? One tool that health
professionals can use is a “sex- and gender-based analysis,” which assesses how diverse groups
of women, men and non-binary people may experience policies, programs, and initiatives (Health
Canada, 2018). Another option is for public health professionals to support the development of
vulnerability maps to help prioritize interventions that protect the health of the most vulnerable
populations (see the Vancouver's Street Tree Cooling Networks case study in section 3 and
discussion in section 4.1 for more information on heat-health vulnerability maps).

» Could partnering with stakeholders and organizations help advance actions to reduce UHIs?
What role could other stakeholders play? What kinds of partnerships are appropriate to ensure
optimal use of human and capital resources? For example, in many cities, public health professionals
have collaborated with city officials and academics to develop UHI maps and other decision-support
tools to advance UHI-reduction actions.

» Have you considered selecting UHI-reduction actions that have multiple benefits?
Have you consulted with design and construction experts (e.g., architects, landscape architects,
engineers, contractors, urban designers, and urban foresters) to identify the various UHI-reduction
actions that could be implemented in your community? Are these benefits aligned with the targeted
outcomes of existing policies and programs? Which of the available UHI-reduction actions provide
multiple benefits? For example, nature-based solutions can both reduce UHIs and provide additional
health, environmental, and economic benefits, such as improving urban biodiversity, fostering
mental health, and increasing pedestrian traffic for local businesses.

Parts of this table were adapted from North West Local Health Integration Network, 2009
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Chapter 5

LESSONS LEARNED AND CONCLUSIONS

The nine case studies presented in section 3 demonstrate that public health professionals in Canada are taking
action now to support municipalities with their efforts to reduce UHIs. The case studies revealed several key lessons
learned that other public health authorities can consider before moving forward with UHI-reduction actions:

1. Canadian public health professionals have
successfully advanced UHI-reduction actions
in a variety of different geographic and political
contexts. This guide includes at least one case
study from each major southern region of Canada
(i.e., British Columbia, the Prairies, Ontario,
Quebec, and Atlantic Canada). While municipal
decision-makers and urban designers may be best
placed to design and implement UHI-reduction
projects, the case studies included in this guide
showcase the important role that health officials
play. Actions public health officials can take
include, for example, supporting the development
of decision-support tools, supporting research,
providing information through presentations,
and producing reports (see section 4).

2. Public health officials have focused their
efforts on ensuring those most vulnerable to
extreme heat are prioritized when implementing
UHI-reduction actions. In Vancouver, for
example, the Parks Board overlaid maps of the
UHI effect with maps of tree canopy coverage
and populations vulnerable to extreme heat to
determine zones of the city in which to prioritize
tree planting. The Health Impact Assessment in
Halifax provided public health officials with the
opportunity to review proposals with a health-equity
lens, which included considerations to help reduce
health risks among populations vulnerable to
extreme heat. The focus by public health authorities
on helping those populations that are at the
greatest risk is consistent with recommendations
in the literature. Richardson et al. (2009), for
example, recommended that “UHI adaptation
efforts and resources should be targeted primarily
to those areas in a city or region where the most
exposed and most vulnerable populations reside.”

UHI reduction is often pursued as a co-benefit
of creating healthy built environments. Many

of the actions communities can implement to
reduce UHIs (e.g., planting trees, installing cool
roofs, and designing climate-sensitive buildings
and spaces) can not only lower heat-related
illnesses and deaths but also help facilitate
active living, reduce greenhouse gas emissions,
and reduce storm water run-off. At the municipal
level, the trigger for actions that help reduce
urban temperatures is frequently an issue other
than UHIs. For example, the BC Healthy Built
Environment Linkages Toolkit was developed

to advance healthy built environments across
British Columbia. While UHI considerations were
not the main focus of the Toolkit, reducing UHIs
was included as one element of the Toolkit’s
healthy built environments framework. Given that
reducing UHlIs is rarely the top priority for a given
municipality, actions that effectively address more
than one issue may be of particular interest to
local decision-makers.
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4. Public health professionals and organizations

across Canada have supported research that
raises awareness of the need to reduce UHIs.
For example, the INSPQ in Quebec has supported
various research projects, including the
generation of data that has been integrated into
Quebec’s Climate Atlas. In Windsor, the City
partnered with public health professionals to
develop UHI and heat-health vulnerability maps.
These maps, in turn, helped spur the project to
integrate thermal comfort into Windsor’s parks
and playgrounds. These examples demonstrate
that, by sharing

the results of relevant research, public health
professionals can help build capacity and
advance UHI initiatives.

Evaluating the effectiveness of UHI-reduction
actions to public health is important and remains
an area for further work. In Quebec, the INSPQ
conducted lifecycle assessment evaluations

of 10 UHI-reduction actions to assess their
environmental impacts (INSPQ, 2011). In addition,
in 2014, the INSPQ evaluated six UHI-reduction
projects in the City of Montréal to assess their
effectiveness at reducing urban temperatures
(INSPQ, 2014). However, evaluating the success of
projects can be complicated, due partly to the long
timescales involved in recognizing the benefits of
changes to the built environment. For example, it
can take many years for trees to mature sufficiently
to provide substantial shade for cooling. Continued
efforts by public health professionals to conduct
evaluations of UHI initiatives using health-relevant
performance indicators can further increase their
knowledge base to advance and tailor action in
other jurisdictions.

Many communities started by implementing
smaller-scale actions (e.g., pilot research

or projects) that act as a catalyst to build
competencies, increase awareness, and

secure the resources needed for more ambitious
UHI-reduction initiatives. For example, the lessons
learned from a single pilot project in Québec City
(i.e., the pilot project to redesign the streetscape

and green Anna Street) were integrated into a
city-wide Complete Streets Plan. As part of this
plan, in 2017 Québec City implemented 19 street-
redevelopment projects across the city. Public
health authorities can seek to incrementally
implement built environment and health actions
at ever-increasing scales as opportunities arise
and as recognition of the UHI effect grows.

Implementation time frames for UHI-reduction
actions can range from several years to two

or three decades. The case studies in this report
demonstrate that initiatives can be implemented
over various timeframes. Practical initiatives can
be developed within a year or less, while planning
documents that embed UHI consideration can
help mainstream their implementation over a
span of decades. In Halifax, for example, the HIA
was conducted over a time span of several months,
whereas in Calgary the imagineCALGARY long-
range visioning exercise was developed over
three years, and has been helping guide Calgary’s
development for more than a decade, since 2007.

Conclusion

The case studies in this report demonstrate that
public health officials across Canada have been
actively supporting municipal partners to advance
actions to reduce UHIs and protect Canadians
from extreme heat. The lessons learned in this
report are intended to provide useful ideas and
help spur other jurisdictions across Canada and
around the world to implement practical actions
to reduce UHIs. While this report focuses on
reducing UHlIs, public health professionals should
also consider other actions to protect residents
from health impacts during extreme heat events,
such as HARS and building retrofits to reduce
indoor temperatures, which are not covered

in this guide. Collaboration between public

health professionals and other partners and
organizations is critical to achieving UHI-reduction
actions. When implemented together with HARs
and other health-protective actions, efforts to
reduce UHIs will effectively reduce population
risk of heat-related illnesses and deaths.
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ANNEX A: Projected heat-associated

mortality in Canada

FIGURE Al. Excess mortality associated with heat waves under various climate change, adaptation, and
population scenarios for the period 2031 to 2080, as compared to the baseline value from 1971-2020.
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The graph shows how mortality associated with heat waves is expected to increase in Canada under various climate change,
adaptation, and population scenarios for 2031-2080, as compared with a baseline value for 1971-2020.

Figure A1 was developed by pooling existing data
collected by Guo et al. (2018] for 26 population centres
in Canada. Projected excess deaths are shown for
four greenhouse gas emission scenarios developed
by the Intergovernmental Panel on Climate Change:
Representative Concentration Pathways (RCPs) 2.6,
4.5, 6.0, 8.5, varying from a low-emission scenario

in which the Paris Agreement is adhered to, to a
high-emission “business as usual” scenario. For
each of these emission scenarios, an estimate of the
total number of excess deaths associated with heat
is shown for both low and high population change
and for full adaptation or non-adaptation scenarios.

> Full adaptation assumes that adaptation
measures (e.g., local populations acclimatize
to increased heat and other external adaptation

> measures) could sufficiently offset the
increased relative risk of excess mortality
associated with increasing temperatures.

> No adaptation assumes no additional
adaptation measures are implemented
beyond those taken during the baseline time
period (i.e., no population acclimatization
and no external adaptation measures).

The baseline value (1971 to 2020) of 14,700 excess
deaths in Canada is the sum of the projected annual
average of 300 deaths a year over a 49-year time
period. The estimates of mortality are aggregated
for the period 1971 to 2020, rather than displayed
annually, to produce a statistically robust estimate
accounting for effect sizes and population sizes as
well as natural variability in weather from one year
to the next.
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